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IS BUILT. 


HOW A SHIP 


‘TLLIrobur et aes triplex . . . . ,” said Horace; 
but if the poet could have lived until our time, his 
opinion would have undergone a complete change, for a 
yoyage across the ocean 
ix far from being the un- 
pleasant experience it 
seemed tohim. On one 
of our modern passen- 
gor steamers, which are 

ost appropriately ecall- 

“floating palaces,” 
ne ean eross from the 
d world to the new in 
ss than six days, sur- 
ounded by all the com- 

rts and luxuries of a 
rreat hotel, and be quite 

safe as on a railroad 
iin, to say the least. 
l'o be sure the human 
ind has required 
iny centuries in whieh 
develop the modern 

ssel from the frail 

aft of Horace’s time, 

it during the last fif- 

en years great strides 

ive been taken in this 

t, especially in Ger 

any, where shipbuild 

s have found a power- 
ful proteetor in Empe- 
ror Wilhelm IL, who 

ever allows an oppor- 

inity of favoring them 

o pass ; so that now the 

(ierman shipbuilders 

ire in a position to coim- 

pete with those of any 

other nation in the 

world, with the excep- 

tion of England, which 

is rightly proud of the 

fame she has so long 

enjoyed. Vessels belong- 

ing to Germany’s mer- 

chant marine, protected 

by her fine navy, tra- 

verse all the oceans of the globe, bent on their mission 
of obtaining a true _———- of German arts and 
industries in foreign lands; and the North German 
Lloyds, of Bremen, stands at the head of all such cor- 
porations in the world, by virtue of the number as 
well as the size of its ships. 





The international fast steamship lines have devel-|tirely at the mercy of the wind. The first very large 


oped from small beginnings. 


Liverpool to New York in fifteen days, traveling at the | 
rate of about eight miles an hour. They were wooden 


IMPERIAL YACHT ** HOHENZOLLERN.” 


| sidewheelers searcely 230 feet long, strange ships not 
| to be compared with the steamers of the present time 
|in point of safety, speed or comfort ; and yet the ad- 
| vent of these first transatlantic steamers marked a de- 
| cided advance in the traffie of the world, for they were 
| vastly superior to the old sailing vessels, which were en- 


* 


| 


In 1840 the first English | transatlantic steamer was built in England by Scott 
transatlantic steamers made the trip from Bristol and | Russell; we refer to the famous and much-abused 
‘*Great Eastern,” a vessel of gigantic dimensions. 
was 679 feet long on the water line, had a displacement 


It 


of 32,000 tons, and its 
engines, which indicat- 
ed 7,650 horse power, 
gave it a trial speed of 
144¢ knots, a very re- 
spectable speed for 
those times. This great 
vessel existed far ahead 
of its time, for there was 
then little demand 
for transportation that 
she could never secure 
the 4,000 passengers and 
6,000 tons of cargo she 
was prepared to carry. 
For this reason she was 
a financial failure, but 
from a technical point 
of view she was a won- 
der, especially when we 
consider the primitive 
nature of the materials 
and the tools at the 
command of the con- 
structors, 
The German lines of 
fast steamers date from 
1881, when the North 
German Lloyds made a 
beginning with the 
“Elbe.” which was 
built in England and 
was the first fast steam- 
er that carried the Ger- 
man flag at its stern. 
Five years later the 
German merchant ma- 
rine ineluded the 
"Ripe, - mrsen, 
“Saale,” ‘**Trave” and 
“Lahn,” all belonging 
to the North German 
Lloyds—five vessels ca- 
pable of traveling 16 
miles an hour, while 
England possessed only four that were equally fast. 
Since that time fast steamers have been built con- 
tinuously. The Hamburg-American Packet Line, 
established in 1855, built, between 1889 and 1891, 
the “Augusta Victoria,” ‘* Columbia,” *‘* Normannia” 
and the ** Fuerst Bismarck,” four fine ocean greyhounds 
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which are fully equal to the vessels of the North Ger- 
man Lloyds. At present the merchant fleet of Ger- 
many cousists of fifteen fast steamers, eleven of which 
belong to the North German Lloyds and four to the 
Packet Line. To-day the largest and fastest German 
steamer is the “ Kaiser Wilhelm der Grosse,” built at 
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ee 
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THE “GREAT 


the Vulean works, near Stettin, for the North German 
Lloyds. This colossal ship, which has been provided 
with all the improvements of modern technique, is not 
far behind the ‘**Great Eastern” in size and surpasses 
all earlier vessels in speed and the elegance of its fit- 
tings. It has a length of 625 feet on the water line, 
breadth of beam of 66 feet, depth from shade deck 
to keel of 65 feet 7 inches, and a draught of nearly 28 
feet. It has a capacity of 5,250 tons, and its engines 
of 27,000 horse power send it flying through the water 
at a rate of about 22 knots an hour. Five thousand 
tons of coal can be stored in its bunkers for heating the 
twelve 16-foot cylindrical boilers. 

We will now consider the construction of such a 
giant of the sea. Our old naval and marine vessels 
were built without much study. If it happened that 
any part did not fit exactly, it could be trimmed off 
with an ax; but of course such methods ean no longer 
be employed. 

Shipbuilding has grown trom a trade to a science, 
which is taught in schools of technology, and now 
careful drawings are made in accordance with scientific 
calculations for every vessel that is to be built. The 
main points to be considered in the construction 
of a fast steamer are speed, strength, safety, buoy 
ancy, steadin. °s and comfort. To obtain a certain re- 
quired speed for aship of given dimensions, the first 
thing necessary is an engine of sufficient horse power, 
which would vary with the shape of the vessel. A 
vessel of considerable breadth of beam would, of course, 
require a stronger engine to give it a certain speed than 
a vessel of more slender build, because the latter would 
overcome the resistance of the water much more easily 
than the former. All this is determined by definite 
rules, which are not of general interest, but it may be 
stated that, where a high rate of speed is required, the 
lines of the fore, but more especially of the after, part 
of the vessel are kept as sharp as possible, for experi 





ment has proved that even the most powerful engines 
cannot greatly increase the speed of a vessel that has 
great breadth of beam. They simply cause it to throw 
up mountainous waves in front of its bow. For this | 
reason the lines of our modern steamers, cruisers and 
torpedo boats are kept very sharp, and thus great 
speed is obtained—in torpedo boats as much as 32 
knots an hour—but at the same time, much space 
is lost which, especially in the case of merchantmen, is 
very valuable. 

It is, of course, of the greatest importance that ves 
sels traveling at such a rate of speed as that attained 
by our steamers in hurrying across the ocean should be 
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provided with very solid frames. Theoretical calcula- 
tions made from the frames of a number of old iron 
vessels showed that while the strength of the trans- 
verse fraines was sufficient in all cases, the longitudinal 
frames left much to be desired, and therefore steel was 
substituted for iron, and has proved so satisfactory in 











EASTERN,” BUILT BY SCOTT RUSSELL—COMPLETED IN 1859. 


every respect that it has entirely supplanted the iron 
formerly used. Furthermore, all large ships are now 
built according to the longitudinal system, which, in 
combination with the present keel, the double bottom, 
steel decks and stringer plates, gives the vessel great 
strength. 

Although great strength is absolutely necessary, the 
greatest possible lightness is also a requisite, and there- 











than the nickel steel, but, on the other hand, it is 
less expensive. Although we believe our readers are 
interested in this matter of strength, instead of 
pursuing this subject further at present, we will turn 
tothe equally interesting question of safety and try 
to show them how the new vessels have been made 
so much safer than their older sisters. In the first 
-_ to prevent collisions—which are the cause of 
xy far the greater part of the accidents to ships- 
and other injuries to its hull, a modern vessel is divided 
by watertight bulkheads into pumerous watertight 
compartments. In unarmored war vessels there are 
often more than one hundred watertight compart 
ments, a number of which could be flooded wi:hout 
eausing the vessel to sink, The water in one of these 
compartments could be pumped out in a short time by 
means of the steam pumps and connecting pipes 
There is always a main pipe connected by many braneh 
pipes with the separate compartments and emptying 
into a collecting tank in the engine room, in which the 
es of all the steam pumps on board come together 
f the outer shell of one of these compartments is in 
jured so that water can enter it, all the other branch 
»ipes are closed by automatic valves and then the col 
leeting tank and the damaged compartment can soon 
be emptied by the pumps. Unarmored war vessels ar 
provided with a belt of cork about six feet wide which 
runs entirely around the vessel, on the inside, near th« 
water line. This belt not only gives the vessel greater 
| buoyaney aud acts as a protection from the guns o! 
|the enemy, but it will quickly stop a hole made by a 
shot, because of its well known property of swelling 
when wet—a fact that is demonstrated by every bottl 
cork that is drawn by a corkscrew. 

Another source of safety in the new vessels is thx 
twin serew system. There really was no guarantee oi 
safety with the old wooden sidewheelers which onc: 
crossed the ocean, for there was so little solidity in the 
construction of those vessels that any heavy sea was 
liable to carry away not only the wheel, but the wheel 
house as well, and then, if the ship did not capsize on 
account of its loss of equilibrium, it drifted about o1 
the ocean a helpless wreck, because it could no longer 
be controlled by the rudder. Even the older prope! 
lers with the single serew had many disadvantage: 
compared with those provided with twin screws; for it 
the engine or the screw was badly injured, all thought 
of going on under steam had to be abandoned and the 
sails had to be depended upon in the attempt to mak« 
a port where the necessary repairs could be made, and 
sometimes the sails were so small and the superstrue 
| tures so high and caught so much wind that very littk 











BATTLESHIP “ BRANDENBURG.” 


fore wooden masts have given way on large vessels to 
hollow steel ones, whereby a considerable amount of 
weight is saved. For the same reason the stem and 
stern posts are made of hollow cast steel; even the 
davits are hollow. This change in the construction of 
the smaller parts has effected in a single vessel a 
saving in weight of twenty tons. The two propeller 
shafts of the new North German Lloyds steamers 
are made of nickel steel instead of cast steel, which 
was formerly used for this purpose and is heavier 





headway could be made and hundreds of thousands of 
dollars had to be paid for having the vessed towed into 
port. On account of these disadvantages resulting 
from the use of the single screw, shipbuilders now al 
most universally employ the twin screws, each of 
which is driven by an entirely independent engine, so 
that if any accident renders one screw or one engine 
useless, the one still in good condition will enable the 
ship to reach its destination without any material loss 
of speed. A modern twin-secrew steamer with a suffi 
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cient number of watertight compartments and strong the lower deck is from 8 feet 2 inches to 7 feet 4 inches | Wilhelm der Grosse” is a masterpiece of German 
framing is a very safe means of transportation even in | high. workmanship. It is finished in the style of the early 
the severest weather. By mounting a flight of steps leading from the lower | Italian Renaissance. The ground tone of the walls is 

In building a ship great importance is attached to | deck, the main or middle deck is reached, on which, in | light, with delicate gilding, and from the center of the 
stability. By this we understand the ability of a vessel / all new fast steamers, the fiuest saloon, the dining | richly decorated ceiling an enormous iight shaft ex- 
tends up to the shade deck, where it is closed by artistic 
colored glass. In the panels of the walls are paintings 
representing the residences of the emperors from early 
times to the present day. From the corners of this 
saloon open four smaller saloons which have been 
named for Queen Luise, Empress Augusta, Bismarck, 
and Moltke. Farther forward on this same deck are 
staterooms for passengers, and away forward accommo 
dations for part of the crew. In the stern, on the mid- 
dle deck, there is a saloon and also some staterooms for 
the second-class passengers. 

Another flight of stairs leads to the upper deck, 
which is devoted almost entirely to cabins or state- 
rooms, there being only a small saloon and ladies’ 
room for second-class passengers at the stern. There 
are cabins for first-class passengers forward; and in the 
bow is the hospital, the space forward of that being 
utilized for the crew. 

The next deck is the promenade deck, on which are 
arranged most of the social saloons, a smoking room 
for second-class passengers being at the stern, and for- 
ward there are some first-class cabins arranged in suits, 
each consisting of a sitting room, sleeping room and 
bath room. Although these are very expensive cabins, 
they are ingreat demand. Passengers are not allowed 
on the shade deck, which is reserved for officers and 
men on duty. And here are the spacious and elegantly 
fitted rooms of the captain, the cabins for the officers 
and the pilot, and also the wheel and chart rooms. 
The lifeboats are arranged on one side of the shade 
deck. Onthe *‘ Kaiser Wilhelm der Grosse” there are 
twenty-four of these boats, which are always supplied 
with provisions, water, compass, oars and sails, so that 
in case of an emergency they can be launched imme- 
diately. Above the shade deck is the commander's 
bridge, where the telegraph for the engineers, the com 
pass and the steering apparatus are arranged. One 
. on ei who has never seen a great ocean steamer can searcely 
AT THE WHEEL—IMPERIAL YACHT “ HOHENZOLLERN.” conceive of the degree of luxury and comfort afforded Dy 
them. Everything that can add to the comfort and 
pleasure of the passengers is provided. The new fast 
t. withstand a heavy sea with the least possible inter-| room for first-class passengers, is arranged, being | steamers are, of course, lighted by electricity and heated 
ruption of its uniform motion—an end which may be | placed well forward so as to be free from the steam aud | by steam, and steam is also used in cooking. 
re.ched by maintaining a proper proportion between | odors of the engine. On the fast English steamers | Our readers may be interested in knowing how the 
tl length, breadth and depth of the vessel, as well as | ‘* Lucania ” and ** Campania,” of the Cunard line, this ‘crew of a modern steamer is made up. On the * Kaiser 
b, a suitable distribution of the heavy weights in the | 
vessel. The modern ocean greyhounds have a length 

ial to about ten times the beam and a depth about 
half the beam. If a vessel were built too narrow and 
too shallow, it would be unstable and there would be 
dvnger of its eapsizing in severe weather. If, on the 
ol her hand, a ship had too much stability, on account 
o! great breadth of beam and great depth, it would be 
too stiff, and when thrown on its side by the sea and 
wind, it would right itself too quickly, in other words, 
it would roll badly. The motion in the direction of 
the long axis of the ship, the so-called pounding, which 
is nore disagreeable to many passengers than the roll- 
ing motion, ean also be greatly decreased by a proper 
coustruection of the vessel. The heavy weights, engines, 
boilers, cargo and coal should be placed in the middle 
of « vessel, only the light weights being put at the bow 
aud stern. The double, twin screw system should also 
help to prevent the pounding motion. 

lhe colossal proportions of a modern transatlantic 
steamer make it easy to obtain comfort, for only a com- 
paratively small part of the available space is filled up 
by the engines, boilers, ete. The engine of a modern 
fast liner is somewhere about 40 feet high and about 
50 feet long; it fills up the greater part of the width 
of the vessel and extends up through all the decks 
except the upper deck. The large ocean steamers 
have, as a rule, six or seven decks, viz., the bridge, the 
shade deek, the promenade deck, the upper deck, the 
main deek, the lower deck and the orlop deck. The 
upper, main and lower decks extend the entire length 
of the vessel, from stem to stern; the shade and 
promenade decks are about half as long as the ship 
und extend through the middle. Above the upper 
deck, forward, is the topgallant forecastle, while the 
poop deck or poop is aft; under the lower deck is the 
orlop deck, which is now utilized for the storage of ma- 
terials, provisions, ete. The lower deck is the lowest 7 — . — 
on cosnpted by passengers, it being arranged for the LOADING A STEEL PLATE. 
third class or steerage passengers. On the old steamers 
the space between the lower deck and the main deck ‘ 
was often so low that a grown man could not stand | saloon is 111 feet 9 inches leng by 651g feet wide, | Wilhelm” the crew consists of about 450 men, and in- 
upright, and then a voyage across the ocean in such! while on the “ Kaiser Wilhelm der Grosse” it is 114} cludes 1 captain, 6 officers, 2 boatswains, 6 helmsmen, 
dingy and badly ventilated quarters was not one of the | feet 9 inches long and of the same width as that on|3 carpenters, 42 sailors, 1 chief engineer, 15 engineers, 
most agreeable things in jife; but on the modern ships!the Cunard steamers. This saloon on the “ Kaiser|12 assistant engineers, 12 oilers and boys, 12) head 
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stokers, 170 stokers, 1 physician, 1 purser, 1 assistant 
purser, | barber, 1 chief cook, 8 cooks, 14 steam cooks 
and bakers, 2 confectioners, 2 butchers, 2 provision 
stewards, 2 chief stewards, 3 second stewards, 114 wait- 
ers, 12 scullions, 8 stewardesses, 3 electricians. 

e are indebted to Ueber Land und Meer for the ar- 
ticle and engravings. 


MACHINE TOOLS. 
THE annexed engraving illustrates a combined mill- 
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and bringing the twist drill grinding attachment into 
position. When grinding spiral cutters the requisite 
twist is given by means of a weight attached to the 
mandrel, which keeps the tooth of the cutter up against 
an adjustable guide. A universal headstock is pro- 
vided for grinding face cutters, and the table has swivel 
slides, so as to deal with taper work, such as reamers, 
ete. In this machine the system of grinding with the 
face of the emery disk instead of the edge is adopted, 
and the advantages claimed for it are, first, that it 
leaves the backing off of the teeth straight, and not 








MILLING 


ing cutter and twist drill grinding machine recently | 


made by Messrs. Hulse & Co., Ordsal Works, Salford, 


Manchester, which is capable of grinding cutters up to | 
8 inches diameter by 24 inches long, and twist drills up| edge disk, and consequently less wear takes place in 
The illustration shows the | grinding, and truer results are produced. 


to 44% inches diameter. 
machine in position for “edge” 


The 


eutter grinding. 


change from this to twist drill grinding is effected very | constructed by the same makers for an important firm 
quickly and easily, viz., by swinging the table clear! of engineers in the Midlands, and is specially designed 


CUTTER AND TWIST DRILL GRINDING 





MACHINE, 


hollowed out, and consequently stronger and less liable 
to ‘snip off” when working; and secondly, the diame- 
ter of the face disk is not limited, as in the case of the 


The other engraving represents a machine recently 








PORT CUTTING AND SLOT DRILLING MACHINE, 








for cutting out simultaneously the top and bottom 
ports in eylinder liners, ete., and for general circular 
slot drilling work. The two drilling headstocks are 
adjustable independently on the uprignt frame by 
rotating nuts and a fixed serew. The work to be ope- 
rated upon is chucked on the circular table, which is 
adjustable along a slide bed to suit various diameters. 
A reciprocating rack, actuated by a connecting rod 
from elliptical wheels for imparting uniform traverse, 
gives an oscillating motion to the table, which can be 
readily adjusted for the various lengths of ares. The 
spindle slides receive their inward feed motions at both 
ends of the stroke through a vertical rack. The ma- 
chine is designed to operate on liners, etc., up to 28 
inches diameter and 34 inches long. 

Weare indebted to The London Engineer for the cuts 
and article. 





























THE GROWTH OF INVENTION IN CYCLES. 


In the whole history of our patent system none of 
the mechanical arts has inspired in an equal period of 
time such extensive and widespread inventive activity 
as those that relate to the cycle. In 1866, when Lalle- 
ment filed his application for his now celebrated pat- 
ent for a velocipede, only 20 patents had been issued 
by the United States for rider-propelled vehicles. At 
that time all of these were classified by the Patent 
Office as “‘carriages and wagons,” and were included 
in the class having that official title. By Janyary 
1869, 48 patents for such vehicles had issued. With 
the year 1869 the “‘ velocipede mania” came upon our 
ecouutry. In that year velocipede patents were in- 
creased by about 200, and in consequence were grouped 
together as a subclass of ‘‘ carriages and wagons,” an 
officially designated ‘‘ Velocipedes.” After the mania 
of 1869, invention in velocipedes remained practically 
dead until 1876, when the English exhibit of bicyel:s 
at the Centennial Exposition gave it an impetus. Un- 
til the year 1890, however, when the influence of the 
pneumatic tire began to be felt, the growth of inve- 
tion relating to cycles was comparatively slow. In 
1890 one assistant examiner in the Patent Office was 
able to examine all applications filed in this class of in- 
vention. Since 1890 nearly 4,000 of the 5,000 United 
States patents for velocipedes have been granted. In 
1892 the applications had become so numerous that 
Hee sea were collected into a class by theimselves dis- 
tinct from carriages and wagons and transferred to an- 
other division, which was{then employed in the examin- 
ation of velocipedes, harvesters and games and toys. 
The class was then split up into some 35 subclasses 
for convenience of examination. Applications aceu- 
mulated so rapidly that games and toys were soon 
crowded out and sent elsewhere, and in May of 18%7 
harvesters also were forced out, and the class of veloci- 
pedes now forms by itself one examining division r 
quiring the labor of one examiner, nine assistant ex- 
aminers and five clerks to handle the great number of 
applications. And even with this expert force, a force 
larger than that of any other examining division in the 
Patent Office, passing on 800 applications, new ani 
amended, each nonth, more applications are awaitins 
action there than in any other dbetdan. In fact, on an 
average during the past two years twice as many cases 
have been awaiting action in this division as in any 
other, and three times as many as in most of them. 
And with all, the class of jvelocipedes does not include 
motor cycles, wheels, tires, cycle accessories, nor the 
numerous special machines, all of which exist only be 
cause of the cycle. During 1892 about 600 velocipede 
applications were filed, in 1894 about 825, in 1895 1,500, 
in 1896 about 3,300 and in 1897 about 3,500, not inelud 
ing the various accessories, gear cutting and tube 
drawing machines and special machines designed for 
use in the cycle factory. 

The number of patents granted in 1892 for cycles 
was in round numbers, 325; in 1893, 380; in 1894, 380 ; 
in 1895, 370; in 1896, 586; in 1897, including bicycle 
wheels and tires, 930. 

Few patents are issued in the same year in which the 
applications for them are filed. Of the cycle applica 
tions filed in 1897 only about 100 went to patent in the 
same year. Increase in applications one year is more 
apt to result in an increase of patents in the year fol 
lowing than in the same year, as illustrated by a com- 
parison of the applications filed in any one year with 
the patents granted the year following, in any particu- 
lar line of invention. 

The total number of applications for patents filed in 
the United States Patent Office in 1897 was something 
over 46,000. The whole number of patents granted, 
exclusive of designs, was 22,098, somewhat less than 50 
per cent. of the applications filed. Estimates based on 
the applications filed and patents granted for a period 
of several years indicates that about 50 per cent. of ail 
applications finally become patents. The proportion 
of patents to applications for improvements in cycles 
is much less than this. An estimate generalized 
from the records of the past few years shows that 
only about 35 per cent. of the cycle applications 
eventuate in patents. This is a natural result from 
the feverish activity of invention and the extreme 
difficulty of hitting upon a novelty in so well worked a 
field. hat this small percentage of cycle patents «l- 
lowed, as compared with the number of applications 
filed, is not due to excessive strictness of ruling on thie 
part of the examiner is evidenced by the fact that (0 
per cent. of harvester applications, formerly under 
the charge of the same examiner, used to result in 
patents. 

As in other well worked arts, patents in the class of 
velocipedes are now granted almost solely for improve- 
ments in some specific details of cycle construction. 
Strange to say, the greatest number of patents in the 
eycle art relate to an accessory for which the demand 
is limited—that is, for cycle stands and racks, and <e- 
vices designed to be carried on the cycle and turned 
into position to enable it to stand alone. For these 124 
patents were issued in 1897. Patents for pneumatic 
tires come next in numerical strength with 110, inelu:- 
pony Leg for punctureproof armor. [improvements 
in handle bars and grips and steering stems are claimed 
in 106 patents. Improvements in driving gear in 105, 
upward of 70 of these being for various chainless gears. 
There are 85 patents for bicycle saddles, 69 for brakes, 
5i for frame constructions, 50 for pedals and cranks, 26 
for guards, including gear cases, 17 for spring frames, 
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bicyele bearings (ball bearings, generally, being classed 
elsewhere), the remainder having reference to other 
parts of the eyele and to unicycles, polyeycles of vari- 
ous types, carrier cycles and other practical or imprac- 
tical ** wheels” evolved from the inventor's brain. 

One is bound to think that_sueh activity must soon 
weary itself. Such impressions were rife a year ago, 
but the eyele inventor will not down, and his applica- 
tions pour into the office at the rate of more than 225 
a month. Considering that these relate only to the 
eycle proper and do not include the many other inven- 
tions that are directly inspired by the cycle, some con- 
ception of the amount of time and thought expended 
upon this most revolutionizing and useful plaything 
may be obtained.—The Iron Age. 





“HULT’S ROTARY ENGINE. 


AN engine constructed by the Hult Brothers’ Rotary 
Steam Engine Company, of Stockholm, was awarded a 
gold medal at the recent Stockholm Exhibition. It 
has since been working in Stockholin every day, and 
cives, we are told, entire satisfaction. We have Pio 
us the account of a trial, of a duration of 2 hours 40 
minutes, in which the consumption of steam worked 
ont to 48 lb. per brake horse power per hour. This is 
a wonderfully good result for a rotary engine, and our 
readers will no doubt be interested in learning the me- 
«.anieal arrangements by which it was obtained. 

The engine we illustrate in Figs. 1 to 5 is a double 
one: that is, it has two eylinders which receive 
s cam alternately, like the cylinders of a locomotive, 

id henee it has no dead point, and the turning effort 
is fairly constant all round the circle. The most no- 
t -eable feature in Hult’s rotary engine is the great 
r duetion of friction due to the fact that the cylinder 
c n rotate as well asthe piston within it. Heretofore 
i. rotary engines it has been customary to pack the 
ezes of the piston or shutter and let them rub along 
tie surfaces of the cylinder. In the engine before us 
t\e piston is a roller and the eylinder is likewise free 
t roll, the two moving at the same circumferential 
s eed, but not at the same angular velocity, since the 
«.linder is of greater diameter than the piston. Of 

irse, as in all rotary engines, the piston must make 

utaet with the eylinder at two points, and the second 
ist have a sliding contact. But as the cylinder and 

e piston are both moviug in the same direction at 
uoarly the same velocity, the work lost in friction is 
not great. 

Chis arrangement of piston and cylinder necessitates 
« wwewhat large bearings. The friction of these, how- 
ever, is kept down by the use of roller bearings, the 

llers being slightly elastic to take up the wear. 
(here are two such bearings at each end of the engine, 

1e for the cylinder and one for the piston. 

Referring to the illustrations, Figs. 1 and 5 are sec- 

ms at right angles to each other of a twin engine. 
‘The steam enters at the right hand of Fig. 1, as shown, 
ind finds its way into the central tube, in which there 
are ports (Fig. 5). It then passes through the p: ; 
2, and exerts a pressure on the shutter protruding from 
the rolling piston. It will be seen that the upper 
straight passage has just opened to the steam, while 
the lower passage, 2, which relates to the second en- 
vine, has been closed for some time, and that the 
steam is now expanding in that engine. The two 

irved passages each communicate with the exhaust, 


apart to take up wear by pressing wedge-shaped pieces | have each eleven rollers and are inside the frame. The 
between them by means of screws, as shown. Each remaining set of rollers form both a bearing and a 
piston is, therefore, made steamtight by rubbing con- | transmission gear for reducing the speed of revolution. 
tact over the whole of its ends, while at one part of its | The five rollers run on pins (Fig. 1) projecting from a 
periphery it makes a rolling contact with the cylinder, | disk or face plate (Fig. 2) at the end of the shaft to be 
and at another part—the shutter—a rubbing contact driven, each roller having a set of rollers in its eye to 
which has relatively a very slow motion, since it and | reduce wear and friction. The rollers are sprung into 
the cylinder are moving in the same direction at! place between the central shaft and an externa! fixed 


slightly different speeds. 


shows a broken section, the right hand half showing 
one engine and the left hand half the other. 

The points of cut-off can be varied by rotating the 
inner tube by the aid of the handle shown to the 
right of Fig. 1. This has the effect of causing the 
port to be closed earlier or later by the rotating central 
piece, 1. It is by this latter piece the stoppage and re- 
versal of the engine is effected, this operation being 

rformed by the reversing lever shown. When this 
ever is in the mid position, the tubular piece, 1, will 
shut off the steam channel, 2, so that no steam enters 
the cylinder and the engine is stopped. If the lever 
be moved to the other end of the segment, the piece, 
1, will be further turned so that the channel, 2, be- 
comes the outlet for the steam, and the channel, 3, 
which. previously was the outlet, becomes the inlet. 
In this manner the engine is reversed. The connection 
between the reversing lever and the tube, 1, is not very 





clearly shown in the engraving, but it will be seen that 
there is a link at the bottom of the machine, with a 














which eseapes around the rotating evlinder. 
understood that each rotating piston runs in contact 
with the eylinder and that the latter also rotates. Of 


course they run on different centers and the point of | 
This | two for the —s. pistons, two for the eylinder and 


contact always remains at the top, as shown. 


forms one elosed joint and the shutter the other, the} one at the end w 





It will be| 
| 


THE HULT ROTARY ENGINE. 


lever passing through the frame at the left hand end 
and operating a rod passing through the central 
shaft. 

There are five sets of roller bearings in the engine, 


ere the power is taken off. The 


expansion of the steam taking place between them. | piston bearings (Fig. 4) have each a movable roller I , 
th, which can be centered by means of screws to|someof our loop and local lines the idea might answer 


The rotating pistons each run at one end against the 
end of the cylinder and at the other extremity against 
i loose plate. There are two of these plates in the 
iniddle of the cylinder (Fig. 1), and they can be forced 








ring the 
upon the cylinder. 
of the frame (Fig. 1). 


It will be noticed that Fig. 5! roller path. As the shaft revolves it rotates the rollers, 





which earry the face plate with them, since they are 
in good frictional contact at each side. The result is 
that the speed of the outer shaft is reduced, in relation 
to the engine shaft, in proportion to 


d 

D 
d 
ets D 

Fig. 6 shows a smaller engine having only one eylin- 
der and no reversing gear. 

It will be seen that the engine is an exceedingly in- 
genious attempt to solve the difficulties which have 
hitherto prevented the introduction of the rotary en- 
gine. The steam consumption mentioned above is far 
better than was ever attained before by a rotary en- 
gine not acting as a turbine, and will compare favora 
bly with that of many reciprocating engines of the 
same size, viz., 4°3 brake horse power. Of the many 
advantages offered by rotary engines, from their small 
size, steady turning and freedom from inertia strains, it 
is needless to speak. They have been known for years, 
but the difficulty has been to realize them without the 
introduction of evils which overshadowed them. We 
are indebted to London Engineering for the engrav- 
ings and article. 


The Chemin de Fer du Nord, of France, has made an 
interesting innovation in running Serpollet cars on its 
lines for very light local mail trains. They had to run 
trains for dispatching the mails, but they found very 
few passengers for them. An ordinary train, no matter 
how long, always requires a regular engine, which 
means considerable expense. Between Creil and Beau- 
vais, a distance of 25 miles, a Serpollet car for 12 pas- 
sengers and mails has been started. The trial run 
was accomplished in 100 minutes; the engine consumed 
7 liters of water and 2 kilogrammes of briquettes per 
kilometer. The track is very level, no gradients of 
more than 1:250 being met with. In experiments a 
train of three cars and of a total weight of 45 tons took 
steeper gradients easily, averaging a speed of 25 miles 


5 
fig eon 














|per hour. On gradients of 1:76, a train of 36 tons moved 
|with an average speed of 12 miles. The results are 
| considered as quite satisfactory, bunt electric accurnula- 
|tor ears for 50 persons are also to have atrial. This 
| would open a new field for the aceumulator, for railway 
| tracks are, as a rule, in a much better state than tram- 
| way lines, and would relieve the main line traffic. On 


istons into the proper position to bear|all the better, as English railways generally have a 
These bearings are on the outsides | main and a local line track, which is rarely to be found 
The cylinder bearings (Fig. 3)|on the Continent, 
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REVERSING STEAM TURBINES. 


AIDED by Mr. A. A. Campbell Swinton, whom we | steam admitted to each turbine passes on one side of 


had the pleasure of meeting on board the “ Turbinia” 
on the memorable occasion when she passed the 33 
knots, the Hon. C. A. Parsons has succeeded in solving 
the problem of constructing a reversible steam turbine 
without adding to the number or complexity of the 
working parts, the improvement being obtained by 
simply altering the configuration of the blades and the 
proportional dimensions of the turbines of the series, 
and providing the necessary stop valves for controlling 
the reversal of the flow of steam. From this necessa 
rily brief introduction it will be seen that the possibility 
of reversing is obtained without any appreciable com- 
plication of the mechanical construction of the turbine. 

Considering first the arrangements made for control 











TWIN SCREW REVERSING TURBINES. 

ling the flow of the steam, in a triple screw arrange- 
ment, it will be seen from the illustration shown be- 
low (which shows three turbines arranged, with re- 
gard tothe steam flow, in series) that the reversing 
valves, A', B', and C', control the direction of flow 
through, respectively, the high pressure turbine, A, 
the intermediate, B, and the low pressure, C. The high 
pressure steam enters by the pipe, H, to either end of 
the turbine, A, as determined by the valve, A'. From 
A the steam passes by the pipe, D, to the turbine, B, 
similarly controlled by the valve, B', and by the pipe, 
(i, to the low pressure turbine, C, as directed by the 


valve, C', finally flowing to the condenser, K, by the} 


pre. I. A’, B*, C’, are the propeller shafts; E, E' and 
‘, F' are the steam passages controlled by the revers- 
ing valves ; similar passages are provided for the low 
pressure turbine, C, but they are not marked. 

The reversing valves, A', B', C', are operated together 
by links, A*, B®, connected to suitable levers. In the 
figure the valves are set for going ahead, and the diree 
tion of the flow of steam for this condition is shown by 
the arrows. 

As applied to a twin screw, the arrangement shown 
in Fig. 1 is adopted, A being the high and B the low 


versing valves, A', B', thus direct the steam in combi- 
nation with the passages, E, E' and F, F', so that the 


the reversing valve while the steam discharged from it 
| passes on the other. 

When desired to reverse both turbines the reversing 
valves, A’, B', are placed in the positions indicated in 
dotted lines, and then the steam passes to the low pres- 

| sure end of each of the turbines shown and discharges 
lat each high pressure end. When one of the turbines 
| reversing valve is operated accordingly. To cut one 
turbine out of action the reversing valve is moved to 
its middle position, as shown in Fig. 1a. When in this 
position the steam passes on both sides of the valve, A' 
or B', without entering the ports, E, E' or F, F’, as de- 
termined by the turbine to be cut out of action. When 
the turbine, A, is cut out, the steam passes by way 
lof both sides of the valve, A', to the pipe, D, and thence 
ito B. The valve, A', is so proportioned that when 
placed in the middle position the steam is throttled on 
its way to the pipe, D, to an extent nearly equal to the 
resistance of the turbine, A, when in action, and so 
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with the proportioning of the valve, B'. A® and B® are 
the propeller shafts. 


Regarding the blades, Fig. 2 shows, diametrically, 





| part of a row of fixed blades, f, and rotating blades, r ;| 


| these are moderately curved, and converge in the di 
|reetion in which the steam flows when the turbine is 
|going ahead. When so rotating in the normal direc- 
| tion, the steam passes between the fixed blades, f, in 
| the direetion of the arrow, 1, impinges upon the con- 
leave sides of the rotating blades, r, and discharges 
| from them, continuing in the direction of flow. 
|} moving blades then rotate in the direction, of the ar- 
row, 3. 

When the turbine is to be reversed, the steam is 
caused to flowin the direction of the arrow, 2, and 


then it impinges on the convex sides of the blades, and | 


| travels in the direction in which the blades diverge. 
The turbine then rotates in the direction of the arrow, 
4. The power developed during reverse running with 
blades as in Fig. 2 is sufficient for some purposes, but is 
much less than the power obtained when running 
ahead. 

Fig. 3 shows blades less curved, having less converg- 
ing and therefore less diverging effect, so that a greater 
power is developed while reversing. In Figs. 2, 3, 4, 
and 5 the fixed row of blades is indicatéd by f and the 
rotating by r; the arrows are also numbered similarly 
when the direction of flow of steam and rotation of 





turbine are similar. 


is required to go ahead while the other reverses, one | 


The | 


it will be observed that the steam impinges on a con- 
cave surface. 

The inventors are to be congratulated upon the ac- 
complishment of a diffieult task by such simple means 
—Shipping World. 


PROGRESS OF WORK ON THE PANAMA 
CANAL. 


UNDER date of November 3, 1897, Consul-General 
Gudger, of Panama, issued a report on the progress of 
the Panama canal construction, which may seem some- 
what surprising in view of the general impression that 
very little has been done since the old company went 
into liquidation several years ago. A new company 
was organized and work begun in 1894, since which 
time abcut 3.000 laborers on the average have been 
employed. The new organization is composed mostly 
of Frenehmen, as was the old one. Some time during 
| the next twelve months a committee will investigate the 
progress of the work, and if a favorable report is made, 
it is expected that means can be procured for pushing 
the work more rapidly. The visit by this committee 
is looked forward to as a turning point, as then it will 
be decided whether the work will cease or be prosecuted 
with greater vigor. If after that time the work is con- 
tinued at all, it is expected that the force will be so in- 
creased that the canal can be finished in from seven 
to ten years. 

The canal is now practically finished from Colon, on 
the Atlantic, to Bujeo. a distance of 14 miles. The total 
length of the route from Colon to Panama, on the 
Pacific, is 54 miles. The work already completed is on 
the least difficult and least expensive part of the route. 
The width of the canal will be 160 feet on top and 72 
feet on the bottom, except through the Culebra cut 
where it will be 78 feet on top and 29 feet on the bot- 
tom. This cut presents the most difficult problem of 
the whole undertaking, and it was in consideration © 
the difficulties encountered at this point that the plan 
of building the canal without locks had to be aban 
doned. 

Work was first begun on the canal in 1882, and con 
tinued until 1889, when there was an interruption unti 
| 1894. Most of the time from 1882 to 1889, 10,000 laborers 
were employed. It is estimated that fully $100,000,000 
has been expended for machinery up to the presen 
time, a large part of which is now scattered along the 
river and stored under sheds rusting away in the damp 
climate. The eost for labor, materials, salaries, ete. 
, has been estimated at $275,000,000. The canal is about 
one-third completed and it is thought that, with wha 
machinery and materials still remain, $150,000,000 wil! 
be required to complete the entire work. 





A spiral railway tower is being planned as one of the 
features of the coming Pan-American Exposition a' 
Niagara Falls, says Engineering News. he towe: 
would be located on Cayuga Island and the general de 
sign is as follows: Asteel skeleton cireular tower would 
be built about 500 feet high and 80 feet diameter at the 
| base, and 50 feet diameter 400 feet above the base 
} Around this tower, supported by strong brackets, would 

be a spiral railway, passing ten times around the tower 
|in reaching the 400 foot platform. The motive powe: 
| is to be electricity, with various safety appliances used 
in connection with the track. The spiral itself will b: 
double, providing for independent up and down tracks, 
20 feet apart. The designers of the tower are: Secre- 
tary R. C. Hill, of the exposition company ; George A. 
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STEAM INLETS 
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pressure turbine. Steam passes from the boiler by the 
pipe, H, to the turbine, A, and for going “ ahead” the 
steam passes on one side of the butterfly reversing valve, 
A', to the end of the turbine by way of the passage, E, 
as indicated by the arrow, a. The steam then passes 
through the moving and fixed blades to the opposite 
end of the turbine, whence it discharges to the passage, 
E', and so to the other side of the valve, A', as shown 
by the arrow, b, to the pipe, D, communicating with 
the turbine, B. The steam passes through that turbine 


for going ahead by one side of the reversing valve, 
B', to one end of the turbine, B, as shown by the 
arrow, c, thence through the blades to the other end, 
from which end it discharges by the passage, F'. past 
the opposite side of the reversing valve, B', to the ex- 
haust pipe, G, as indicated by the arrow, d. 


The re- 








TRIPLE SCREW REVERSING TURBINES. 


In Fig. 4 the blades are straight and parallel to each 
other, so that equal power is developed while rotating 
in either direction. 

Some loss of effect is occasioned by the straight or 
nearly straight blades, and the form of blade shown at 
Fig. 5 is intended to obtain greater economy while at 
the same time giving equal power in both directions. 
Here the blades are straight, but opposite convexities, 
g, h, are formed on each blade. so that in either diree- 
tion of flow the steam jets impinge on aconeavity. This 
is shown by the arrow, 1, splitting up as it impinges on 
the concave surface, g,of one of the row of moving 
blades, r. The turbine rotates in the direction of the 
arrow, 3, when the steam flows as indicated by the 
arrow, 1, and in the direction of the arrow, 4, when the 
steam flows as shown by the arrow, 2, In both cases 








Ricker, acting chief engineer of the company ; and C. 
W. Ricker, electrical engineer of the Buffalo Traction 
Company. No exact estimate of cost is given, other 
than that it will cost from three-fifths to two-thirds of 
the amount expended on the Chicago Ferris wheel. 





The number of applications for patents in Great 
Britain during 1897 shows an increase of 742 over the pre 
vious year and of 5,871 over those received during 1895, 
says Science. The number of tents applied for is 
not in itself a reliable index of the number of patents 
that may be issued. In the year 1896, of 30,194, 13,360 
were completed, the rest being allowed to lapse after 
the nine months’ protection. The inventions compris: 
every class of manufacture, but principally engineer 
ing, 
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ENGINEERING NOTES. 


A gas tube made by the Mannesman Tube Company, 
of New York, was tested at the Watertown Arsenal, 
and burst at a pressure (hydrostatic) of 5,863 unds 
per square inch. The details of the test, as published 
in the reports of tests of metals for 1896, which has 
just been issued, show that the tube was 87 inches long 
by about 5‘¢ inches in diameter, weighing 82 pounds. 
The fracture was in the form of a slit 134¢ inches long, 
near one end of the tube. The elastic limit was reached 
at 4,710 pounds per square inch. The pressure was 
applied by means of a reservoir cylinder oye in the 
Emery testing machine, the piston of this reservoir 
being 3°37 inches in diameter, and the maximum pres- 
sure upon it was 52,300 pounds. The test was made for 
the United States Signal Service. 


There are at present in the United States 40 tin plate 
plants, with 210 completed hot mills. At 12 of these 
plants there are being added 40 hot mills and there are 
6 plants being built to contain 52 hot mills. This makes 
a total of 46 tin plate plants, to contain an aggregate of 
302 hot mills. Of the 216 hot mills now completed and 
ready to run, there are at least 6 idle and not likely to 
be put in operation soon, and about 10 more are idle or 
only running part time. There are, therefore, about 
19! tin mills actually running full time. Last January 
there were only 176 mills ready to run, of which prob- 
ably 15 were idle, making 161 in operation last Janu- 
ary, against 194 to-day, an increase of 33 since the begin- 
ning of last year, and with 92 more mills being built. 
A: yet even at that time very little tin plate was being 
ini orted for domestic consumption. 


A notable phenomenon, says The London Engineer, 
re cntly occurred atthe Royal Arsenal. It seems that 
in -xperimenting on firing gas in mines a special gun is 
employed to do duty for a bore hole with a charge of 
hi, : explosive, and pressed cylinders of raw, dry clay, 
th: -e inches long and nearly that in diameter, are used 
to epresent tamping. These shots are made to act in 
va ious mixtures of air, coal dust and gas, and to stop 
th course of the plug eventually, a cast iron target 
pice, an inch thick, was placed twenty-five feet in 
frout, at an angle of 45°, in order to break up every- 
thiag into dust and throw it upward. After three or 
four shots with this arrangement the clay plug, weigh- 
in: 74g ounces, poseentes the inch iron plate, and the 
ho'e thus made has been steadily extended since. This 
is) be appreciated in view of the fact that the calcu- 
larcd velocity fora hard cylinder of this weight and 
siz’, to eut through an inch of wrought iron at an angie 
of 45°, would be over 1,800 foot seconds. 


The Glasgow correspondent of a London iron trade 
ean writes as follows, says Bradstreet’s : ‘* Not many 
years ago nearly all the American and continental mer- 

itile marine was constructed on the Clyde, but dur- 
ins the past twelve months not a single German boat 
was placed on the Clyde and only a very few for Amer- 
ica. A year ago the complaint was that orders had 
zoneso often to the north of England, but the ery of 
1897 is that they have gone to the continental yards. 
Indeed, 1897 has shown distinct evidence that the 
proud boast of the Clyde as to the premier shipbuild- 
ing claim has been lost. The Germans during the year 
have made strides which were never made in the 
palmiest days of Clyde building. The Fatherland has 
not only eclipsed our engineering feats, but got a firm 
grip of the world’s shipbuilding. Trades unionism is 
having its innings. During the past six months there 
has been a vast amount of capital lost through idle ma- 


chinery, and as shipbuilders nowadays accept a good | 


part in shares as payment for ships, the loss to the 
builder has cut both ways.” 


Very little attention has yet been given to the mat- 
ter of utilizing the waste heat of the exhaust gases from 
gas engines, in spite of the fact that improvements in 
this direction promise a not inconsiderable economy, 
says The Iron and Coal Trades Review. In an average 
gas engine the escaping gases are heated to about 950 
Fahr., and if the maximum temperature be assumed 
as say 2,700°, the theoretical efficiency would be about 
33 per cent.; but if the temperature of the exhaust 
gases could be usefully lowered to 300° with the same 
initial temperature, this theoretical efficiency would 
rise to 76 per cent., with a corresponding increase in 
actual efficiency. This is sufficient to show what ad- 
vantages may be gained in this direction ; but it is 
noticeable that the most suecessful gas engine build- 
ers appear to regard the method of external refrigera- 
tion as a necessary evil, and make no very serious at- 
tempt to do away with it. The case as it stands at 
present is that, putting aside the losses due to radiation 
and conduction, which total to about 65 per cent., we 
have about 17 per cent. of the total heat of combus- 
tion converted into available power, while an almost 
equal quantity of heat passes away with the exhaust 
gases without having performed any duty. 


The following railway lines have been built in China 
or will be constructed within afew years, the neces- 
sary concessions having been granted: 1. Shanghai- 
Wusung, completed in 1873, but closed to traffic owing 
to the fanatic opposition of the population. 2. Tient- 
sin-Shenhaikwang (at the eastern end of the Chinese 
wall), 173 miles, opened for traffic in 1890. This line is 
to be extended tou Mukden, Kirin and Vladivostok, to 
couneet with the Transsiberian Railway. 3. A railway 
line will connect Stretensk, in the Transbaikal govern- 
nent, with Vladivostok, passing through Manchuria. 
4. The line Pekin -Tientsin, 80 miles, has been opened 
te traffic in May, 1897. 5. A Belgian syndicate is build- 
ing a line from Pekin to Hankow. ‘This city, witha 
population of nearly 3,000,000, is probably the third 
larzest in the world, and has a very important river 
harbor. 6, A line will be built in a southwestern direc- 
tion from Pekin to Tai-yuen, the capital of the prov- 
ince of Show-Sin, a distance of about 280 miles, 7. A 
part of the Chinese loan was to be used for the con- 
struction of the line Shanghai-Nankin. 8. The British 
are building a railway from Mandalay, Burma, to Tal- 
ifa, province of Yunnan. This line has been completed 
as far as Kunlonferry. 9%. The French are pushing 
northward from Hanoi to Laokai and Mongtse, province 
of Yunnan, southern China. 10. The Chinese them- 
Selves will construct a railway from Takoi, Canton, 
horthward, the terminus of which will be probably 
at Nankin or Hankow,—Uhland’s Wochensehrift. 


MISCELLANEOUS NOTES. 


A large package of celluloid combs which was placed 
under the seat and near the steam pipe in an elevated 
car in New York recently ignited from the heat. 


enberg-am-Main, in Franconia, as a result of the 
municipality engaging in business has no taxes to py 
and distributes profits to the individual citizens. he 
town runs terra-cotta works, the profits on which last 
year, after the town expenses had been paid, were 90,000 
marks, 

A greater quantity of paper was exported from the 
port of New York during the week which ended Janu- 
ary 12 than was ever shipped in any one week before. 
The value of the exports was $70,891. Nearly $30,000 
worth of paper was sent to London. Over $15,000 
worth went to Manchester, and there were large con- 
| signments to Brazilian ports, to Brisbane, to Glasgow, 
| to Lyttleton and to Mexican ports. 


During the past year 888 cavalry and 81 artillery 
| horses were purchased for the army at an average cost 
‘of $133.10 each for cavalry horses and $146 each for 
artillery horses. During the same period 42 teain horses 
and 344 mules were purchased, says The Army and 
Navy Journal. The average cost of the former was 
$158.54 and of the mules $90.19. There died or were 
sold during the year 1,061 cavalry and artillery horses, 
30 team horses and 305 mules, leaving on hand 6,006 
oo and artillery horses, 525 team horses and 3,148 
mules. 





Very satisfactory official reports are given of the 
15,000 aluminum utensils used by the French army in 
Madagascar. They proved far superior to white metal. 
M. Marcel Guichard, in the Revue de Chimie Industri- 
elle, accounts for the check to the general use of the 
metal, in spite of its having decreased in price to four 
or five franes a kilogramme, to the fact that it is still 
difficult to obtain aluminum in a perfectly pure state, 
and that the presence of even very sinall proportions 
of foreign matter, such as carbon or sodium, alters its 
qualities. 


Efforts are being made to have Wolmer Forest, in 
England, turned into a sanctuary for wild birds. 
Since 1895 the Officers’ Shooting Association, of Alder- 
shot, has taken over the game preservation of the for- 
est grounds, and all wild birds have been studiously 
protected. A typical result of this has been that, in- 
stead of one heron’s nest a few years ago, there are now 
twenty, and nearly fifty young herons flew from the 
nests last year. The efforts of the association are, how- 
ever, nullified toa large extent by the destruction of 
— birds whenever they emerge on to the private 
ands surrounding the forest. 


St. Louis, the greatest brick manufacturing center in 
the United States, is headquarters for the Hydraulic 
Pressed Brick Company, which has in St. Louis the 
two largest yards in the world, and eleven factories in 
other places, the whole having a yearly output of 300,- 
000,000 bricks. Its St. Louis warehouses are miles in 
length, says The New York Times. The company 
owns 58 railroad clay cars, with a capacity of 60,000 
pounds each. Power is supplied by 14 boilers and 16 
engines, 276 mules and 600 men. The machinery is all 
patented and made by the company, which owns its 
own blacksmith’s and machine shops, foundry, harness 
shops and wagon works, and turns out in its own plant 
everything it uses. 


The Madras Railway Company desires to encourage 
persons to settle and build houses on the route of their 
line near to stations within easy reach of Madras, says 
Industries and Iron. They therefore offer to issue a 
free third-class periodical pass, renewable for a total 
period of five years, in favor of one person (owner or 
tenant as the case may be) occupying any new house 
at or near any of the stations from Connur to Trivel- 
lore inclusive, provided the following conditions are 
complied with: (a) The house must have been built 
since March 1, 1896. (b) It must be situated within a 
radius of one mile of the stations named. (c) The site 
of the house must be approved by the company’s chief 
engineer, and the value of the house must, ih his 
opinion, be not less than Rs, 1,000. 


Railroad life in Germany leaves a good deal to be de- 
sired, says Locomotive Engineering. It is stated that 
out of a total number of persons employed on the state 
railways (274,264), one-third are on duty twelve hours 
daily. Nearly 20,000 work thirteen hours; 12,000 are 
employed fourteen hours, and nearly 5,000 work fifteen 
hours, and a similar number gixteen hours. Among 
18,844 engine drivers and stokers, nearly 3,000 work 
| thirteen hours a day, 2,743 fourteen hours, 1,273 fifteen 
| hours, and 1,096 sixteen hours. The pointsmen number 
18,867, and of these 11,234 work from ten to twelve hours, 
1,771 thirteen hours, 1,105 fourteen, 278 fifteen, and 202 
sixteen hours. Under’ these circumstances it is no 
wonder there are frequent accidents, and that the re- 
proach is brought against the railway department 
thata false economy underlies all these arrangements 
with the employés. As the income of the department 
exceeded expenditure last year by the enormous sum of 
469,500,000 marks (£23,475,000), more liberal treatment of 
railway men is demanded. 


Rapid test soundings were required in some work on 
a railway line between Paris and Havre, where the cast 
iron viaduct of Bezons was replaced by an arch bridge 
alongside. The old foundations for six channel piers 
were removed to the bottom of the river. It was re- 
quired that the river bed should be carefully leveled. 
After it had been dredged, the bottom was explored by 
means of a horizontal bar of iron about twenty feet 
long, which was suspended at each end from a frame- 
work uniting two flat boats in catamaran fashion. 
This beam was lowered close to the bottom and the 
boats were gradually moved along in the direction 
transverse to the length of the bar. When the scraper 
encountered no irregularity, the suspending chains 
hung vertically, but as soon as either end was deflected 
by contact with any obstruction, an electric circuit 
was closed, which caused an alarm to be rung. The 
boat was stopped and the obstruction located by means 
of sounding poles. In this way small stones, down to 
a diameter of four inches, were easily located, and the 
bed of the river was leveled to within that amount of 





Sregetnatiy. This method proved rapid and success- 


SELECTED FORMUL2. 


Decolorized Aluminum. — The American Druggist 
states that gray or unsightly aluminum may be re- 
stored to its white color by washing with a mixture of 30 
grammes of borax dissolved in 1,000 grammes of water, 
with a few drops of ammonia added. 


To Makea Casting of Precisely the Same Size of a 
Broken Casting Without the Original Patterns.—Put the 
pieces of broken casting together and mould them, and 
east from this mould; then anneal it. It will expand 
to the original size of the pattern, and then remain in 
that expanded state. 


How to Anneal Brass or Copper.—In working brass or 
copper it will become hard, and if hammered to any 
great extent will split. To prevent cracking or split- 
ting, the piece must be heated to dull red heat and 
plunged in cold water; this will soften it, so it can be 
worked easily. Be careful not to heat brass too hot, 
or it will fall to pieces.. These pieces must be annealed 
frequently during the process of hammering. 


Soap for Metals.— Parts by Weight 


aoc ewhn bv Rik Chea webae eeeat 100 
Rs uke bb ne ds 60ts aed a err ere 8 
irs tatty did, esis daca sawed sues teaveae ae 
Cream of tartar. ........0. . 3 
ad i Wiak 0:50 stern kee ask Moen calor 3 


Cut the soap into slices and melt it in an iron vessel. 
adding a little water. When the soap is thoroughly 
melted, add the other ingredients, nix the whole thor- 
oughly for ten to fifteen minutes, then run it into 
moulds of white metal. 


Formalin Mouth Water and Tooth Paste.—Canz gives 
the following formulas : Mouth water: Mix 50 parts of 
40 per cent. formaldehyde with 1,000 parts of alcohol, 
then add 200 parts of tincture of benzoin, 50 parts of 
tincture of myrrh, 3 parts of oil of peppermint, 2 parts of 
oil of anise, 1 part of oil of cassia, 15 parts of oilef cinna- 
mon (Ceylon), and 2 parts of powdered cochenille. Mix 
well and filter. Tooth paste: Triturate together 1,000 
parts of best prepared chalk and 30 parts of 40 per cent. 
formaldehyde. Then mix with 200 parts of powdered 
orris root, 50 parts of magnesium carbonate, 100 parts of 
powdered soap, 10 parts oil of peppermint, 2 parts oil of 
bergamot, 1 part of oil of lemon and 700 parts of chem- 
ically pure glycerin. Instead of 10 parts of oil of pep- 
permint, 5 parts may be taken, with 3 parts of men- 
thol.—Seif.-Oel- u. Fettind., through Drog. Ztg.—Phar- 
maceutical Era. 


Alloys and their Melting Points.—The following alloys 
will melt in boiling water or at a lower temperature : 


Bis- Cad- 

Tin. Lead. muth. mium, ©. A 
Newton’s. 3 2 5 0 100 deg. 212 deg. 
Th orn oh 3 s 8 0 9 * 203 °* 
Erman’s........ 1 1 2 0 oy * 199 
WOOD, cecscues 2 4 7 1 ee 158 *‘ 
Mellott’s..... 5 3 s 0 oe * 200 * 
Harper's. «20... 4 4 7 1 80 * 180 


Erman’s alloy can be made of equal parts of plumber’s 
half and half solder (equal parts tin and lead) and _ bis- 
muth. Harper's alloy can be made of 8 parts of 
plumber’s half and half solder, 7 parts bismuth and 
1 of cadmium, and can be poured into a modeling 
composition impression. It is hard enough to with- 
stand the hammering required, and makes a smooth, 
sharp die. 


How to Raise Mushrooms.—No family that cares to 
take the trouble need be without fresh mushrooms the 
year around, if they have room in the kitchen or any- 
where else around the house for an old bureau or 
chest of drawers which can be used as a cultivating 
bed. The writer (Nat. Dr.) for several years kept such 
a cultivator in an unused room of his house, and was 
rarely without his fresh champignons for breakfast. 
The arrangement is as follows: Fill the drawers, to the 
depth of six or eight inches, with an intimate mixture 
of good, rich soil and old, dry horse or cow dung, in 
equal parts. Having done this, procure from your 
dealer in seeds, etc., some fresh mushroom spawn (the 
French is the best), and insert it at various points on 
the surface of the soil. Sprinkle (not too heavily) the 
surface, and the beds are ready. If the drawers close 
tightly in front, the back of the stand should be re 
moved, and a curtain tacked up in such a manner as to 
shut out the light. The mushrooms will begin to show 
themselves plentifully in a few days, but it will be a 
fortnight before any fit to eat can be gathered. The 
bed will last, with an occasional watering, for many 
months, and furnish almost daily a good mess of cham 
pignons. 


Condition Powder for Stock. — 


1. Cream of tartar ............. 5 pounds, 
Giant. das) 60 60S-50s 90s 5 - 
White resin. ee eee 5 sa 
CR RED 65... oc scescoees 3 
Potassium nitrate .... 2 
OUEU o.c ici cease» +. Sea icenss atendds 5 - 


Sulphuret of antimony. ............. 6 qunces, 

Reduce the ingredients to fine powder and mix inti 

mately. 

A ee ee hie ede 
Fenugreek ... 
Cream tartar.. 
Licorice. ae: Din Hkees 
Black antimony .....,..... eereere, 
NE ol. ctdhesescasvkekes oa: 
ee oh cadens 4 
SNES ca xnikasse.0 ssuvavense 
Dose, 1 ounce daily for 2 or 3 weeks. 


pounds, 


8. Powdered fenugreek.......... ....... 3 ounces. 
Powdered black antimony .. ........ Re 
EU aN bhsnel 266s -esasee +caniin 4 
Powdered resin.......... iéichatanes 2 
Powdered nitrate of potassium.. ....3 

_ Epsom salt ...... ow bad oe ioe cee 

G, TRMIOOER. oc cccces ceccccses wee. Ounce, 
PP Cdtttpsees Rawesedissy «905008 as 
A chon... > idee vbeeas bene ee 
Black antimony. ................ Lene - 
BUGNED co nctcccesvesceds eo scine Wanen 1 _ 
Linseed meal.........+... ee 





—Pharmaceutical Era. 
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G@OBELINS MANUFACTORY 
EXPOSITION OF 1900. 
THE works of the Gobelins are necessarily of very 
slow execution, Everything is done by hand, and a 
Gobelins tapestry is to a fabric woven on a Jacquard 
loom what an art painting is to a chromo or to wall 
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paper. The tapestry artist is not asked to produce 
much, but to give his work all the perfection possible, 
regard being had to the model that he is to interpret. 

In view of the Exposition of 1900, a certain number 
of tapestries and carpets, the patterns for which were 
ordered from the best artists of our time, have been 
put upon the loom. Since it requires no less than 
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. 2—APOLLO AND DAPHNE—A-HIGH WARP TAPESTRY DESIGNED 
BY M. MEIGNAN. 


| . . 
the artist's head. 


three years to finish such work, there will be selected 
at the opening of the Exposition those pieces that ap- 
pear most worthy of the old reputation of the establish. 
ment, 

We shall mention a few of these works that are 
already far advanced, in recalling the fact that the 
manufactory is am to visitors (without tickets of ad- 
mission) on Wednesdays and Saturdays, from one to 
three o'clock. The work represented in Fig. 2 is Apollo 
and Daphne, by M. Meignan. Like the artists of pre- 
ceeding centuries, M. Meignan has chosen to treat a 
mythological subject, and has well succeeded in a 
style of art that has been wrongly considered as out of 
fashion, since Greek mythology will always be the live 
source of the finest artistic inspirations, despite the 
abuse that has been made of it for works of high 
order. 

Another mythological subject is the Siren and the 
Poet, by M. G. Moreau, which one had an opportunity 
of admiring at one of the last saloris. This model is of 
an original and very striking effect. The artist has 
represented the ocean bottom with its real productions, 
which seem to be absolutely fantastic as to form and 
color. The siren appears to be well endowed with 
that languishing and irresistible charm so well de- 
scribed by Homer. Moreover, as in the preceding work, 
the coloring is bold and the tones are harmoniously 
chosen. 

Some reproductions of the old models of Boucher 
(Aminta and Silvia, ete.) are also very remarkable. in 
the mystic line, M. J. P. Laurens has given the Mission 
of Joan of Are. 

In an entirely different line, let us mention the charin- 
ing picture by M. Claude, so fresh in color and so in- 
geniously composed, the Civil Marriage in 1792, de- 
signed for the Salle des Mariages of the mayoralty 
house of Bordeaux. 

In the Savonnerie loom shop, which has been con- 
nected with the Gobelins since 1828, work is in progress 
upon two large imitation velvet carpets after designs ly 
M. Libert. Fig. 1 represents the motive of ornamenta- 
tion of one of these carpets, but it can give no idea of 
the harmony and richness of colors of this beautif«l 
work. 

it is generally known that the Gobelins tapestry is a 
genuine fabric, a kind of reps, the warp of which is 
covered by a double passage of woof. There is thero- 
fore no *‘ Gobelins stitch,” although ladies often speak 
of such a ‘‘stiteh.” 

There is no Beauvais tapestry of which the aspect is 
absolutely the same as that of the Gobelins. The loom 
itself is different. That of Beauvais is what is called 
“low warp” and that of the Gobelins “high warp.” 
and all simply because in the first the warp is hori- 
zontal and the heddles are placed beneath, while in the 
second the warp is vertical and the heddles are above 
What isa heddle? A simple string 
earrying a loop through which each warp thread freely 
—— In order to draw upon the warp threads, tle 
ow warp tapestry worker uses pedals that act upon the 
heddles, while the high warp worker uses his hands for 
maneuvering the heddles. 

Most romancers believe that high warp tapestries are 
superior to all others, and would be afraid to give a 
middling deseription of the richness of a drawing room 
by saying that it was ornamented with low warp! 

The carpets of the Savonnerie (so called from an old 
factory of Chaillot, in which this manufacture of 
‘** grande luxe” has long been installed) resemble Axmin- 
ster with very long pile, and are manufactured by hand 
with particular care. It is a work still more costly 
than that of tapestry, but the results of which are of 
incomparable richness and beauty.—La Nature. 


BLACK PRINT PROCESSES. 
By ALBERT E. Guy. 

ALTHOUGH the heliographic reproduction of draw- 
ings in black lines upon a white ground has been at- 
tempted by many, yet it has not been possible to find 
a process comparing favorably for simplicity and 
beauty with the ferro-prusstate or blue print process. 
It is necessary to review briefly this latter with its 
numerous qualities in order to bring into relief the 
difficulties attending the manufacture of black print 
paper. As the blue print paper has been on the 
market for many years and has given full satisfaction, 
the black print, to find favor with the public, had to 
be made at least as good and as cheap. This explains 
the obstinacy of the inventors bent on improving the 
process ; for, if the blue process had not been known, 
the black, although imperfect, would have satisfied 
everybody ; but the latter had a successful rival to 
upset, and it suffices to say that the race is still run- 
ning. 

Blue prints can be made on cheap paper ; the chemi- 
eals used are not expensive and the method for ap- 
plying the sensitizing solution is very simple; the 
prepared paper remains in good condition for about 
one year: very little skill is required for making the 
prints, and these can be kept indefinitely, and, fur- 
thermore, improve in beauty with age. With the blue 
process a print can always be made in ordinary 
weather conditions, and whether very light or very 
dark in color, the print ean be serviceable. 

It has, however, two defects: First, the print ob- 
tained from a positive drawing (generally made on 
tracing cloth or paper) is a negative, showing white 
lines on a blue ground. This is objectionable in cer- 
tain cases. Second, it is difficult to make alterations 
of lines or figures on the plans. 

Considering here only the simplest and most used 
black print processes, those in which the sensitizii.g 
solution is composed in part of iron salts, it has been 
found that a paper of the best quality, consequently 
very expensive, is necessary ; the chemicals are more 
numerous and their solutions require more care to 
make and to apply than those of the blue process; 
the prepared paper keeps with difficulty more than 
three months ; it rots from the time it is made, and is 
completely destroyed six or eight months after being 
sensitized. This partly explains why such good quality 
of paper is necessary, for strong paper will resist 
longer. It must be understood that only the prepared 
paper rots ; but the print developed and washed ceases 
to rot and remains indefinitely in the same condition 
it was at the time of printing. It requires a certain 
skill to expose and to develop the prints, and these 





have the grave defect that they are bound to fade as 
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they age in the same manner as writings made with 
eommon ink. 


‘The black print process can be divided into two)| 


classes: First, those requiring a developing bath after 
exposure, and, second, those requiring only a water 
bath, the same as the common blue process. 

Poitevin discovered that in a solution of iron chloride, 
containing an organic acid, such as the oxalic, tartaric 
or citric, when exposed to sunlight, the iron salt is de- 
composed ; in other words, the ferric chloride is re- 
dueed, and becomes ferrous chloride. He also found 
that if such a solution is spread on a sheet of white 
paper, in a dark room, and allowed to dry, then is 
placed under an ink tracing in a printing frame and 
exposed to the sunlight, after a few minutes, the sen- 
sitized paper being withdrawn, a faint copy of the 
lines of the tracing is visible in yellow upon a white 
ground. It remains now to fix the image and to bring 
it out in a darker tone in order to utilize it. Wherever 
the light has touched the surface of the paper, the 
chemieals have been transformed and the iron reduced 
to the ferrous state ; but under the lines of the tracing 
the light has not penetrated, and consequently the 

iemicals have not been acted upon ; the iron is there 
n the ferric state. 

After experimenting with numerous substances, it 
was found that tannic and gallic acids were the best to 
use for developing and fixing the image or copy of a 
tracing. By dipping the exposed paper in a solution 

f one of these acids, the yellow lines become black and 

1e background assumes a grayish tint. The lines are 
arker when gallie acid is employed. The role played 

y the gallie acid is explained at length in the treatises 
a chemistry ; it suffices here to say that in the pres- 

ice of a ferric salt in solution gallic acid precipitates 

ie iron in the form of a bluish black mass ; whereas in 
ferrous salt solution the acid produces no precipitate, 
it causes a slight blue coloration, which tends to 
epen if the solution is exposed to the air. Now, 
hen the print is dipped in the gallic acid solution, the 
ove reaction takes place; the yellow lines contain 
on in the ferrie state, and this iron is precipitated in- 
ack to the surface of the paper and becomes in- 

luble ; the background is tinted slightly. The im- 

ssibility of obtaining a clear white background was 
cue not only to the unavoidable reaction of the de- 

‘loper on the ferrous salt, but also to the fact that 
ie solution sank into the paper and remained there in 
s original state, the light acting, for such a short ex- 

sure, only upon the surface of the sheet; conse- 

iently, the developing solution, also sinking within 

the paper, formed with the ferric salt therein a black 

recipitate of less intensity than that of the image, 
ut whieh deepened the tint of the background to 
ich a degree that in certain cases the prints were exe- 
rable. 

It was thought then to thicken the sensitizing solu- 
ion to prevent it from penetrating the paper. Gela- 
ine and guim arabic were tried, and to-day form parts 
f solutions used with success. It was also found that 

solution of iron chloride, tartaric acid and gum 
arabie in aqua, spread on paper and dried in the dark, 
forms « nearly insoluble compound, but when exposed 
under a tracing to sunlight, the insolated parts become 
soluble again, whereas the spaces covered by the lines 


the experimenter will see that the Steinbach paper 
from Malmedy, Germany, is the only one giving full 
satisfaction. It is very expensive, since when bought 
in rolls of about 150 pounds and all duties paid, it 
costs about 30 cents a pound. It has to be very strong, 
and the quality generally used weighs from 120 to 125 
grammes per square meter, which for a 10 yard roll of 
paper 36 inches wide amounts to about 244 pounds. 
Consequently the first cost of a 10 yard roll is 2°25x30 
=674 cents. This explains the high price at which the 
black print paper is sold. 

The following formula is deemed the best the writer 
has tried, and will give excellent results : 


Water dhs. tiene ae win iglae Meni 275 parts 
I tan. acne me aig nten wha Seamed 4 oi 
Tartaric acid ....... ns nukes 40d eo 
Ferrie chloride (solid)....... Oe Te 
Tersulphate of iron solution ......... 35 


These quantities should all be weighed, so 
sure correct ae ae er The water must 
pure and if possible distilled. The gum arabic may 
be in granulated or in powder form, dissolving thus in 
a very short time. To make the solution, dissolve the 
gum arabie in about eight times its weight of water ; 
when the liquid is clear add the tartaric acid ; this will 
dissolve quickly ; then add the iron chloride, which 
should have been previously dissolved in a vessel con- 
taining the remaining quantity of water, and finally 
add the tersulphate solution. Instead of gum arabic, 
| gelatine can be used ; but the prints do not wash then 
as easily. Corresponding to the quantities 
stated ten parts of gelatine would be required. Place 
the gelatine (in sheets) in a vessel containing 150 parts 
of cold water. 





f the tracing remain insoluble, but are nevertheless 
impregnated by the developing solution of gallic acid, | 
ind turn blue black, while the background washes | 
iway and becomes nearly white. 
If the ferric chloride is the only iron salt used in the | 
solution, the image of the developed print will fade 
quicker than when another salt, such as the ferric 
ulphate, is added. This latter, in conjunction with an | 
organie acid, is capable of producing an image, but it 
is very difficult to fix it. The lines run and generally 
wash away, and the time of exposure is very long. 
But when this salt is used with the chloride it does not 
prevent the decomposition of the different chemicals 
and its iron is precipitated in blue black along with that 
of the chloride not reduced by light, and thereby gives 
more body to the lines of the print. In the insolated 
parts the ferric sulphate is reduced just as quickly as 
the chloride, because of the presence of the latter, and 
is washed away when developing, helping thus to clear 
the background, because the salt does not form an in- 
soluble compound with tartaric acid and gum arabic. 
This sulphate is generally sold in the form of solution 
labeled “* Tersulphate of Iron,” and it contains 28°7 
per cent. of the salt; consequently, when a formula 
calls for a certain weight of sulphate, by using this 
prepared solution the amount of water in which the 
salt is dissolved should be deducted from the quantity 
of water prescribed in the formula. For 28°7 grammes 
of salt there is in the solution 100—28°7=71'3 grammes 
7 € 


of fluid and for 1 gramme there is -——- = 2°48 grammes 

28°7 
of water, say 244 grammes in round figures, and solu- 
tion itself weighs 344 grammes. Multiplying 344 by the 
weight of'salt required, the product gives the amount 
of tersulphate solution to employ ; subtracting from 
this the weight of the salt, the result indicates the 
amount of water to be deducted from that given in the 
formula, 

It is certain that of all the iron salts for this pur- 
pose the best to use is the tersulphate. Some persons 
advise the subsulphate of iron solution, containing 
(75 per cent. of the salt ; but with it the results are 
not satisfying; the lines of the print have a tendency 
to run when the sheet is hung up to dry and the image 
is blurred. 

Of the three organic acids the tartaric acid gives the 
best results. The oxalic acid solution prints rapidly, 
and when the paper is freshly made the exposure re- 
(juired is sometimes less than thirty seconds in a good 
sunlight at noon time; but the lines of the print run 
and the background is very dark. The next day at 
the same hour the time of exposure is between five 
and ten minutes. The third day the prepared paper 
is generally worthless. 

The citrie acid wakes the paper print slowly, and 
while causing the lines to run when the sheet is drying, 
is still better to use than the oxalic acid. The tartaric 
acid solution prints in good sunlight, generally from 9 
\. M. to 5 P. M. in summer time, in about four and a 
half minutes, during the three months from the date 
at which the paper was sensitized. 

After trying 





Fie. 1.—REPRODUCTION OF A PHOTOGRAPH 
SHOWING A BOLT OF LIGHTNING 
STRIKING THE EIFFEL TOWER. 


soaked ; place the vessel in a hot water or a sand bath 
and leave it there until the mass is completely dissolved. 
It is well to stir the liquid often, so as to prevent de- 
posits at the bottom, which would greatly retard the 
dissolution. When cooled, add to this solution the 
other ingredients in the order given above. The paper 
sensitized with any of these solutions has a pale yellow 
appearance, and while making prints it is difficult to 
time the exposure, the lines of the. prints not being 
easily distinguishable from the background. It is good 
then to add to the solution a small quantity of sulpho- 
eyanide of potassium. This substance is white, but in 
presence of a ferric salt it colors the solution a deep 
red ; whereas no coloration takes place in presence of 
a ferrous salt. Consequently, when printing, the lines 
will appear in red upon a white ground, thus indicat- 
ing a sufficient exposure. The sulphocyanide does not 
influence the fixing of the copies; instead, the tartaric 
acid being freed by washing from the iron which is pre- 
cipitated by the gallic acid, attacks the sulphocyanide 
and destroys the red coloration left in the places not | 
insolated. 

After printing, the copies should not be allowed to 
stand very long undeveloped. Air acting upon the 
ferrous salts would transform them, in part, into the 
ferric state and that would cause the prints to be dark 
gray and hardly readable. From the frame the sheets 
should be placed in a shallow tank, containing a solu- 
tion of gallie acid in the proportion of one part of acid 
to 300 parts of water. Keep the prints moving until | 
the lines are very dark and the image is visible in all | 
its details ; then dip them in another tank full of cold 
water ; rinse well and hang up to dry. 





It remains now to speak of the paper. 
all kinds of paper with a view to uce the first cost, 





tize the paper by hand with a sponge or a brush in the 
same manner as blue print paper is prepared in some 


shops. It makes very little difference in a blue print 
whether the solution is thicker in one place than at 
another ; the background being blue, the tint may vary 
in places without interfering witlr the lines of the 
drawing. It is well to remember that when blue print 
paper is freshly prepared and ,dry the film is soluble 
and can be readily washed from the paper. In fact, as 
a test of the good quality of the solution, manufac- 
turers often place a piece of their new paper in clear 
water for a few minutes. If the paper is entirely white 
after washing, the solution is good; if the paper is 
slightly tinted blue, the solution is acid and generally 
emits an odor of eyanhydriec acid. In such a case the 
lines of the prints will not be clear white. 

The black print solution, as soon as dried, is in- 





as to in- | form. 
be very | posure is not long enough the print will be dark and 
| streaks will be visible all over the sheet, 


above | 


soluble ; consequently, if the sensitizing has been care- 
lessly done, the thickness of the film may not be uni- 
As the background must be white, if the ex- 


and will inter- 
fere with the lines of the drawing. If the exposure is 
too long, the iron will be entirely decomposed in cer- 
tain portions of the drawing where the solution was 
thin and will wash away, thereby rendering the print 
useless. It is better to buy the paper all prepared and 
ready for use. 

A number of formule will be found in books treating 
on photography, but the formula given above is very 
good and produces excellent results. 

As many objections have been made against the 
acid developing bath paper, manufacturers have exten- 
sively experimented with chemicals of all kinds in 


After several hours it is thoroughly’ order to find a sensitizing solution containing a devel- 
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oper. Their aim was to make the black print paper as 
easy to manipulate as the blue. The next and conelud 
ing article will give the most complete details about 
the water developing black print papers.—American 
Machinist. 


NOCTURNAL PHOTOGRAPHS OF THE 
EIFFEL TOWER. 

WE reproduce herewith, from La Nature, two pho- 
tographs of the Eiffel Tower taken in the evening of 
May 31, 1897, by M. G. Loppé from a window on Troca- 
dero Avenue. They are of interest in the first place 
because they were taken long after sunset, and in the 
second because they clearly show all the details ofa 
bolt of lightning that struck the great iron structure, 

During this evening, M. Loppé constantly followed 
with the objective of his apparatus a storm that began 
at about nine o’clock, and was enabled to obtain seve- 
ral negatives of it. Inthe last two photographs (those 
which we reproduce) the storm was, with respect to 
the operator, in the direction of the Eiffel Tower, that 
is to say, nearly to the south. 

In the first photograph (Fig. 1), taken between 10 h. 
10 m. and 10 h. 25 m., we observe the image of several 
flashes that occurred successively, and one of which 
struck the summit of the tower. 

At the moment of the fall of this bolt, the rain was 
descending in a torrent, and this explains the great 
width of its image. 

The second photograph (Fig. 2) was taken immedi- 
ately afterward, while the storm was moving in the 
direction of the south. The flashes, which descended 


A word about sensitizing. Do not attempt to sensi-| outside of the field of the objective, illuminated a por- 
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tion of the heavens, and the clouds to the left are for 
this reason perfectly outlined. 

Although the focusing was the same for the two 
negatives, the image of the tower is much sharper in 
the second, since the rain had ceased to fall. In both 
eases the time of exposure was about fifteen minutes. 

M. Loppé has taken a large number of night photo- 
graphs during the last ten years, and has succeeded in 
obtaining some very remarkable negatives. It is cer- 
tain that, in order to succeed, it is necessary to have 
considerable experience in the determination of peri- 
ods of exposure according to the intensity of the fight 
and the sensitiveness of the plates employed. 

At first, a person experiences some little trouble and 
naturally loses a certain number of plates, but after a 
few trials he will succeed in judging with sufficient ac- 
curacy how long the exposure should be in order to 
obtain interesting negatives. 

Another difficulty is the foeusing, which is a some- 
what delicate matter and requires much attention. Of 
course, we can do the focusing in the day time and af- 
terward patiently await the night; but this process is 
not always convenient. With a little practice and pa- 
tience it will be possible to focus direetly during the 
night, especially when the operator is near sighted and 
can see, very close by, the feebly illuminated image 
upon the screen. In this case it is necessary to employ 
a screen that is as opaque as possible, so that too great 
a portion of the light shall not be absorbed; otherwise 
the result will be less satisfactory. 


INSTINCT AND INTELLIGENCE IN 
ANIMALS.* 


BroLo@y is a science not only of the dead but of the 
living. The behavior of animals, not less than their 
form and structure, demands our careful study. Both 
are dependent on that heredity which is a distinguish- 
ing characteristic of the organic world. Andin each 
case heredity has a double part to play. It provides 
much that is relatively fixed and stereotyped ; but it 
provides also a certain amount of plasticity or ability to 
conform to the modifying conditions of the environ- 
ment. 

Instinetive behavior belongs to the former category ; 
intelligent behavior to the latter. When a caterpillar 
spins its silken cocoon, unaided, untaught and without 
the guidance of previous experience ; or when a newly 
mated bird builds her nest and undertakes the patient 
labors of incubation before experience can have begot- 
ten anticipations of the coming brood ; we say that the 
behavior is instinctive. But when an animal learns 
the lessons of life, and modifies its procedure in accord- 
ance with the results of its individual experience, we 
no longer use the term instinetive, but intelligent. In- 
stinet, therefore, comprises those phases of active life 
which exhibit such hereditary definiteness as fits the 
several members of a species to meet certain oft-recur- 
ring or vitally important needs. To intelligence belong 
those more varied modes of procedure which an animal 
adopts in adaptation to the peculiar circumstances of 
its individual existence. Instinctive acts take their 
place inthe class of what are now generally known as 
congenital characters ; intelligent acts in the class of 
acquired characters. 

But the study of instinet and intelligence in animals 
opens up problems ina different field of scientific in- 
vestigation. They fall within the sphere not only of 
biologieal but also of psychological inquiry. And in 
any adequate treatment of their nature and origin we 
must endeavor to combine the results reached by dif- 
ferent methods of research in one harmonious doc- 
trine. This involves difficulties both practical and 
theoretical. For those invertebrates, such as the in- 
sects, which to the naturalists present such admirable 
examples of instinctive behavior are animals concern- 
ing whose mental processes the cautious psychologist is 
least disposed to express a definite opinion. While the 
higher mammalia, with whose psychology we can deal 
with greater confidence, exhibit less typical instincts, 
are more subject to the disturbing influence of imita- 
tion, and, from the greater complexity of their behav- 
ior, present increased difficulties to the investigator who 
desires carefully to distinguish what is congenital from 
what is acquired. 

Nor do the difficulties end here. For the term “ in- 
stinect ” iscommonly, and not without reason, employed 
by psychologists with asomewhat different significance 
and in a wider sense than is necessary or even desira- 
ble in biology. The naturalist is concerned only with 
those types of behavior which lie open to his study by 
the methods of direct observation. He distinguishes 
the racial adaptation which is due to congenital defin- 
iteness from that individual accommodation to circuin- 
stances which is an acquired character. But for the 
psychologist instinet and intelligence comprise also the 
antecedent conditions in and through which these two 
types of animal activity arise. The one type includes 
the conscious impulse which in part determines an in- 
stinctive response ; the other includes the choice and 
control which characterize an intelligent act. 

When a spider spins its silken web, ora _ stickleback 
builds the nest in which his mate may lay her eggs, the 
naturalist describes the process and seeks its origin in 
the history of the race ; but the psychologist inquires 
also by what impulse the individual is prompted to the 
performance. And when racial and instinctive behav- 
ior is modified in accordance with the demands of spe- 
cial circumstances, the naturalist observes the change 
and discusses whether such modifications are heredi- 
tary ; but the psychologist inquires also the conditions 
under which experience guides the modification along 
specially adaptive lines. Each has his part to play in 
the complete interpretation of the facts. And each 
should consent to such definitions as may lead to an 
interpretation which is harmonious in its results. 

In view, therefore, of the special difficulties attendant 
on a combined biological and psychological treatment 
of the problems of animal behavior, I have devoted my 
attention especially to some members of the group of 
birds in the early days of their life. And I shall there- 
fore draw my examples of instinct and intelligence al- 
most entirely from this class of animals. The organiz- 
ation and the sensory endowments of birds are not so 
divergent from those of man, with whose psychology 
alone we are adequately conversant, as to render cau- 
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tious conclusions as to their mental states altogether 
untrustworthy ; when hatched in an iucubator they 
are removed from that parental influence which makes 
the study of the behavior of wammals more difficult ; 
while the highly developed condition in which many 
of them first see the light of day affords opportunity 
for observing souceeiel anaien of procedure under more 
favorable circumstances than are presented by any 
other vertebrate animals. Even with these specially 
selected subjects for investigation, however, it is only 
by a sympathetic study and a careful anal sis of their 
behavior that what is congenital can be distinguished 
from what is acquired. For, from the early bours of 
their free and active life, the influence of the lessons 
taught by experience makes itself felt. Their actions 
are the joint product of instinct and intelligence, the 
congenital modes of behavior being liable to continual 
modification in adaptation to special circumstances. 
Instinct appears to furnish a ground plan of procedure 
which is canon by intelligence to the needs of individ- 
ual life. And it is often hard to distinguish the original 
instinetive- plan from the subsequent intelligent modi- 
fication. 

It is not to my purpose so describe here in detail, as 
I have done elsewhere, the results of these observations. 
It will suffice to indicate some of the more salient facts. 
In the matter of feeding, the callow young of such 
birds as the jackdaw, jay or thrush instinctively open 
wide their beaks for the food to be thrust into their 
mouths. Before the eyes have opened, the external 
stimulus to the act of gaping would seem to be either 
a sound or the shaking of the nest when the parent 
bird perches upon it. Under experimental conditions, 
in the absence of parents, almost any sound, such as a 
low whistle, lip sound or click of the tongue, will set 
the hungry nestlings agape, as will also any shaking or 
tapping of the box which forms their artificial nest. 
And no matter what is placed in the mouth, the reflex 
acts of swallowing are initiated. But even in these re- 
markably organic responses the influence of experience 
soon makes itself felt. For if the material given is 
wrong in kind or distasteful, the effect is that the bird. 
ceases to gape as before tothe stimulus. Nor does it 
continue to open the beak when appropriate food has 
been given to the point of satisfaction. These facts 
show that the instinctive act is prompted by an im- 
pulse of internal origin, hunger, supplemented by a 
stimulus of external origin, at first auditory but later 
on, when the eyes are opened, visual. They show also 
that when the internal promptings of hunger cease, 
owing to satisfaction, the sensory stimulus by itself is 
no longer operative. And they show, too, that the 
diverse acts of gaping and swallowing become so far 
connected that the experience of distasteful morsels 
tends, for a while at least, to prevent further gaping 
to the usual stimulus. 

With those birds which are active and alert soon 
after hatching, the instinctive acts concerned in feed- 
ing are of a different character. At first, indeed, the 
chick does not peck at grains which are placed before 
it; and this is probably due to the fact that the prompt- 
ings of huuger do not yet make themselves felt, there 
being stilla considerable supply of unabsorbed yolk. 
Soon, however, the little bird pecks with much, but 
not quite perfect, accuracy at small near objects. But 
here again experience rapidly playsits part. For if dis- 
tasteful objects, such as bits of orange peel, are the 
first materials given, pecking at them soon ceases ; and 
if this be repeated, the little bird cannot again be in- 
duced to peck, and may even die of starvation. 

This makes it difficult to raise by hand some birds, 
such as plovers, whose natural food, in due variety, is 
not readily obtainable. It must be remembered, too, 
that under natural conditions the parent bird calls the 
young and indicates with her beak the appropriate 
food ; and this appears to afford an additional stimulus 
to the act of pecking. Pheasants and partridges seem 
to be more dependent on this parental guidance than 
domestic chicks, and they are more easi r reared when 
they have somewhat older birds as models whose peck- 
ing they may imitate. Passing allusion may here be 
made toa type of instinctive response in some respects 
intermediate between the upward gaping of the jay 
and the downward pecking of the chick. It is seen in 
the young moorhen, which pecks upward at food held 
above it and cannot at first be induced to take any 
notice of food on the ground. Under natural condi- 
tions it is fed by the parent, which holds the food 
above the little bird as it floats on the water. 

We have then, in these simple instinctive acts, ex- 
amples of behavior which is congenitally definite in 
Pay for each particular species ; of actions which are 
the joint product of an internal factor, hunger, and an 
external factor, sensory impressions ; of complex modes 
of procedure which subserve certain vital needs of the 
organism. It should be mentioned, however, that the 
relative definiteness of instinctive responses has been 
subjected to criticism from a psychological source. It 
has been urged that the nutritive instincts ; the play 
instinets, the parental instincts, those of self-preserva- 
tion and those concerned in reproduction, are so varied 
and multifarious that definiteness is the last thing that 
ean be predicated of them. Varied and multifarious they 
are indeed ; and each of the groups above mentioned 
contains many differing examples. But that is because 
we are dealing with comprehensive classes of instinctive 
behavior. The fact that the group of fishes includes or- 
ganisms of such wide structural diversity as the salmon, 
the globe fish, the eel and the sole does not affect the 
fact that these species have arelatively definite structure 
each after its kind. It is only when we treat a group 
of fishes as if it were an individual fish that we are 
troubled by indefiniteness of structure. And it is only 
when we deal with a group of instinets, comprised 
under aclass name, as if it were a particular instinct- 
ive act, that we fail to find that definiteness which to 
the naturalist is so remarkable. 

From the ee oy point of view, instinctive pro- 
cedure would seem to have its origin in an orderly 
group of outgoing neural discharges from the central 
office of the nervous system giving rise to a definite set 
of muscular contractions. And thisappears to have an 
organic basis in a congenital preformation in the nerv- 
ous centers, the activity of which is called into play by 
incoming messages, both from internal organs in a state 
of physiological need and from the external world 
through the organs of special sense. 

The naturalist fixes his attention chiefly on the vis- 
ible behavior which is for him the essential feature of 


the instinctive act. But in view of the requirements of 
psychological interpretation it is advisable to comprise 
under the term instinct, in any particular manifesta 
tion of its existence, the net result of four things : first, 
internal messages giving rise to the impulse ; secondly, 
the external stimuli which co operate with the impulse 
to affect the nervous centers; thirdly, the active re- 
sponse due to the co-ordinated outgoing discharges; an« 
fourthly, the message from the organs concerned in 
the behavior by which the central nervous system is 
further affected. Now I shall here assume, without 
pausing to adduce the arguments in favor of this view, 
that consciousness is stirred in the brain only by in- 
coming messages. If this be so, the outgoing discharges 
which produce the behavior are themselves uncon- 
scious. 

Their function is to call forth adaptive movements ; 
and these movements give rise to messages which, so tuo 
speak, afford to consciousness information that the in- 
stinctive act isin progress. Hence 1 have urged that 
the instinctive performance is an organic and uncon- 
scious matter of the purely physiological order, thoug!: 
its effects are quickly communicated to consciousness 
in the form of definite messages from the motor organs. 
[ have not denied that the stimuli of sight, touch, hear 
ing and so forth also have conscious effects ; I do no: 
deny (though here I may have spoken too guarded|y ) 
that the initiating impulse of internal origin is con 
scious. In both these cases we have messages trans 
mitted to the central office of the brain. What I have 
ventured to urge is that the consciousness of instinctiv« 
behavior, in its completed form, does not arise until 
further messages come in from the motor organs impli 
eated in the performance of the act, lodging informa 
tion at the central office concerning the nature of thu 
movements. 

Under the influence of the two primary group 
of messages, due to impulse and to sensory stimulus 
consciousness is evoked, and the brain is throw: 
into a state of neural strain, which is relieved by th: 
outgoing discharge to the organs concerned in th: 
instinetive behavior. It is this outgoing discharg: 
which I regard as unconscious. But the actions whicl 
are thus produced give rise to a secondary grou) 
of incoming messages from the moving limbs. This i) 
is which gives origin to the consciousness of instinctiv: 
behavior as such. And I regard it as psychological!) 
important that these incoming messages are alread) 
grouped, so as to afford to consciousness informatio: 
rather of the net results of movement than of thei: 
subsidiary details. 

So much for our general scheme. If now we turn to 
the instinctive behavior concerned in locomotion, we 
find a congenital basis upon which tie perfected activi 
ties are founded. There is no elaborate process o! 
learning to walk on the part of the chick ; duckling: 
and moorhens a few hours old swim with perfect eas 
when they are placed in water; these birds also div: 
without previous practice or preliminary abortive at 
tempts ; while young swallows, if their wings are suffi 
ciently large and strong, are capable of short and 
guided flights the first time they are committed to the 
air. In these cases neither the internal impulse nor 
the sensory stimuli are so well defined as in the case of 
the nutritive activities. The impulse probably takes 
the form of an uneasy tendency to be up and doing, 
perhaps due to ill-defined nervous thrills from the or 
gans of locomotion which are in need of exercise. The 
sensory stimuli are presumably afforded by the contact 
of the feet with the ground, or with the water, and by 
the pressure of the air on the wing surfaces. It isa 
curious fact that, if young ducklings be placed on a 
cold and slippery surface, such as that of a japanned 
tea tray, they execute rapid scrambling movements, 
suggestive of attempts to swim, which I have never 
seen in chicks, pheasants, or other land birds. 

It will not be supposed that I claim for perfected 
locomotion, so admirably exemplified in the graceful 
and powerful flight of birds, an origin that is wholly 
instinctive and unmodified by the teachings of experi 
ence. Here as elsewhere instinct seems to form the 
ground plan of activities which intelligence moulds to 
finer ped more delicate issues. This is the congenital 
| basis on which is built the perfected superstructure. 
And if our opportunities for observation and our 
methods of analysis were equal to the task, we should 
be able to distinguish, in the development of behavior, 
the congenital outline from the shading and detail 
which are gradually filled in by the pencil of experi 
ence. 

The difficulties which render this analysis at the best 
imperfect are, therefore, twofold. In the first place. 
intelligence begins almost at once to exercise its modify 
ing iafluence ; and in the second place, many instinct 
ive traits do not appear until long after intelligence 
has begun its work. Much of the intelligent detail of 
the living picture is filled in before the instinetive out 
lines are complete. The term ** deferred instincts” has 
been applied to those congenital modes of procedure 
which are relatively late in development. he chick 
does not begin to scratch the ground, in the manner 
characteristic of rasorial birds, till it is four or five 
days old; nor does it perform the operation of sani 
washing till some days later; the moorhen does not 
begin to flick its tail till it is about four weeks old ; the 
jay does not perform the complex evolutions of the 

ath till it has left the nest and felt its legs, when the 
stimulus of water to the feet, and then the breast, 
seems to start a train of acts which, taken as a whole, 
are of a remarkably definite type. 

The development of the reproductive organs brings 
with it, apart from the act of pairing. a number of as 
sociated modes of behavior—nest building, incubation, 
song, dance, display and strange aerial evolutions-- 
which are presumabiy in large degree instinctive, 
though of this we need more definite evidence. For it 
is difficult to estimate with any approach to accuracy 
the influence of imitation. here seems to be no 
reason for doubting that, when an animal grows up in 
the society of its kind, it is affected by what we may 
term the traditions of its species, and falls into the 
ways of its fellows, its imitative tendency being subtly 
influenced by their daily doings. The social animal 
bears the impress of the conditions of its peculiar nur- 
ture. Its behavior is in some degree plastic, and imi- 
tation helps it to conform to the social mould. 

The exact range and nature of the instinctive outline, 
independently of those modifications of plan which are 
due to the inherent plasticity of the organism, are there- 
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fore hard to determine. And if, as we have good 
grounds for believing, the growth of intelligent plas- 
ticity, in any given race, is associated with a disinte- 
gration of the instinctive plan, congenital adaptation 
being superseded by an accommodation of a more indi- 
vidualistic type, to meet. the needs of a more varied and 
complex environment, the problems with which we 
have to deal assume an intricacy which at present de- 
fies our most subtile analysis. 

We must now turn to the consideration of the man- 
ner in which individual accommodation, through the 
exercise of intelligence under the teachings of experi- 
ence, is brought about. And it will be well to pave 
the way by adducing certain facts of observation. 

\lthough the pecking of a young chick, under the 
joint influence of hunger and the sight of a small near 
object, would seem to belong to the instinctive type, 
the selection of ag og food, apart from the 
natural guidance of the hen, seems to be mainly deter- 
mined by individual experience. There is no evidence 
that the little bird comes into the world with anything 
like hereditary knowledge of good and evil in things 
eatable. Distasteful objects are seized with not less 
readiness than natural food, such as grain, seeds and 
grubs. The conspicuous colors of certain nasty cater- 
pillars do not appeal to any inherited power of immedi- 
ate discrimination so as to save the bird from bitter 
experience. They seem rather to serve the purpose of 
re.dering future avoidance, in the light of this bitter 
experience, more ready, rapid and certain. Bees and 
wasps are seized with neither more nor less signs of 
fecr than large flies or palatable insects. Nor does 
th re seem to be any evidence of the hereditary recog- 
nition of natural enemies as objects of dread. Pheas- 
ats and partridges showed no sign of alarm when my 
de s quietly entered the room in which they were kept. 
en allowed to epme to closer quarters, they impu- 
de .tly peeked at his claws. A two days’ chick tried to 
ne tle down under him. Other chicks took no notice 
of . eat, exhibiting a complete indifference which was 
no reciprocated. A moorhen several weeks old would 
nc: suffer my fox terrier to come near his own break- 
fa-' of sopped biscuit, but drove him away with angry 
pe ks antil the higher power supervened. 

is not, of course, to be inferred from these obser- 
vu ions that such an emotion as fear has no place in 
th hereditary scheme, or that the associated acts of 
hi ing, crouching, or efforts to escape do not belong to 
th instinetive type. I have seen little pheasants 
struck motionless, plovers crouch and moorhens scat- 
ter at the sound of a loud chord on the violin or of a 
sh ill whistle. A white stoneware jug, placed in their 
rv», caused hours of uneasiness to a group of birds, in- 
cluding several species. But there is no evidence that, 
in such eases, anything like hereditary experience de- 
fives those objects which shall excite the emotion. It 
is the unusual and unfamiliar object, especially after 
soiue days of active life amid surroundings to which 
they have grown accustomed ; it is the sudden sound, 
such as a sneeze, or rapid movement, as when a ball of 
paper is rolled toward them, that evokes the emotion. 
Henee, if the parent birds are absent, the stealthy ap- 
proach of a eat causes no terror in the breasts of inex 
perienced fledgelings. But when she leaps, and perhaps 
seives one for her prey, the rest scatter in alarm, and 
for them the sight of a cat has in the future a new 
meaning. 

he elementary emotions of fear, anger, and so forth 
stand in a peculiar and special relationship to instinct. 
At first sight they seem to take rank with the internal 
inipulses which are the part determinants of instinet- 
ive behavior. The crouching of a frightened plover or 
landrail, the dive of a scared moorhen, result partly 
from the external stimulus afforded by the terrifying 
objeet, partly from the emotional state which that ob- 
ject calls forth. But in their primary genesis I am 
disposed—here following to some length the lead of 
Prof. William James—to assign to such emotions an 
origin similar to that of the consciousness which fol- 
lows on the exeeution of the instinctive act. Assuming, 
as before, that consciousness owes its genesis to mes- 
sages which reach the sensorium through incoming 
nerve channels, the sensory stimuli, afforded, let us 
say, by the sight of a terrifying object, do not seem, in 
the absence of inherited experience, capable of supply- 
ing essages which in themselves are sufficient to gen- 
erate the emotion of fear. 

Now, the well known accompaniments of such an 
emotional state are disturbances of the heart beat, the 
respiratory rhythm, the digestive processes, the action 
of the glands, and the tone of the minute blood vessels 
throughout the body. And all these effects are un- 
questionably produced by outgoing discharges from 
the central nervous system. But they are felt as the 
result of incoming messages, like vague and disquiet- 
ing rumors, transmitted to the central office from the 
fluttering heart, the irregular breathing, the sinking 
stomach and the disturbed circulation. Is it not there- 
fore reasonable to suppose that the emotion, in its 
primary genesis, is due to the effect on the sensorium 
of these disquieting messages? If this be admitted as 
a working hypothesis—and it cannot at present claim 
to be more than this—we reach, at any rate, a consist- 
ent scheme. 

\s primary messages to the central office of conscious- 
hess we have, on the one hand, those due to stimuli of 
the special senses, and, on the other hand, those result- 
ing from the conditions of the bodily organs, taking 
the form of a felt craving for their appropriate exercise. 

‘These co-operate to throw the brain into a state of 
unstable equilibrium or neural strain, which is relieved 
by outgoing streams of nervous energy. And these in 
turn fallinto two groups: first, an orderly set of dis- 
charges to the voluntary muscles concerned in behav- 
ior, and secondly, a more diffuse group of discharges to 
the heart, respiratory apparatus, digestive organs, 
glinds and vascular network. In so far as these are 
outgoing discharges, they do not directly affect con- 
sciousness, But there quickly returns upon the sen- 
sorium an orderly group of incoming messages from 
the motor apparatus concerned in instinetive behavior, 
anda more indefinite group from the heart and other 
Visceral organs. The former gives the well-defined 
consciousness of activity ; the latter the relatively ill- 
defined feelings which are classed as emotional.- But 
so swift is the backstroke from the body to the brain 
that, ere the instinctive behavior is complete, messages 
from the limbs, and, under the appropriate circum- 
stances, from the heart—that is to say, of both instinct- 
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ive and emotional origin—begin to be operative in 
consciousness, and the final stages of a given perform- 
ance may be guided in the light of the experience 
gained during its earlier stages. 

The exact manner in which consciousness exercises 
its guiding influence is a matter of speculation. Per- 
haps the most probable hypothesis is that the cerebral 
hemispheres are an adjunct to the rest of the central 
nervous system, and exercise thereon, by some such 
mechanism as the pyramidal tract in the human sub- 
ject, a controlling influence. Given an hereditary 
ground plan of automatic and instinctive responses, the 
cerebral hemispheres may, by checking here and en- 
forcing there, limit or extend the behavior in definite 
ways. In any case, from the psychological point of 
view, their action is dependent on three fundamental 
properties : first, the retention of modifications of their 
structure; secondly, differential results according as 
these modifications have pleasurable or painful ac- 
companiments in consciousness; and thirdly, the build- 
ing of the conscious data, through association, into a 
system of experience. The controlling influence of this 
experience is the essential feature of active intelligence. 
Or, expressed in the almost obsolete terminology of the 
older psychology, intelligence is the faculty through 
which past experience is brought to bear on present 
behavior. 

Prof. Stout, whose careful work in analytical psy- 
chology is well known, has done me the service of ecriti- 
cising, in a private communication, my use of the 
phrase ‘* past experience,” urging that present experi- 
ence is not less important in determining behavior than 
that which is past and which can only be operative 
through its revival in memory. The criticism is valid 
in so far as it shows that 1 have not been sufficiently 
careful to define what I mean by past experience. ‘But 
I certainly bad in mind, though I did not clearly indi- 
cate, the inclusion of what Mr. Stout regards as present 
experience. 

y conception of * present,” as I have elsewhere de- 
scribed it, is that short but appreciable period of time, 
occupying only some small fraction of a second, which 
is comprised in the fleeting moment of consciousness. 
All anterior to this, if it were but a second ago, I regard 
as past—past, that is to say, in origin, though still 
operative in the limited field of the present moment. 
When we are reading a paragraph and near its close, 
the net result of all that we have read in the earlier 
sentences is present to 
thought. But the very words—‘‘all that we have 
read "—by which we describe this familiar fact, imply 
that the guiding experience originated in a manner 
which demands the use of the past tense. Still I am 
none the less grateful to Mr. Stout for indicating what 
to many may have seemed a serious omission in my in- 
terpretation. Suffice it to say that if we include under 
the phrase ‘“‘present experience” the occurrences of 
five minutes, or even of five seconds ago (all of which I 
regard as past), I most fully agree that present ex- 
perience (in this sense) exercises a most important guid- 
—— a. 

e have distinguished four classes of messages affect- 
ing consciousness in the central office of the sensorium; 
first, stimuli of the special senses ; secondly, internal 
cravings ; thirdly, motor sensations due to bodily ac- 
tivity ; and fourthly, emotional states. These are com- 
bined in subtile synthesis during the growth of experi- 
ence, and are associated together in varied ways. Into 
the manner in which experience grows we cannot enter 
here. It will be sufficient to indicate very briefly the 
effects of this growth on the behavior of animals in the 
earlier stages of their life. This may be considered 
from a narrower or from a broader standpoint. In the 
narrower view we watch how, within the field of a 
widening synthesis, the particular associations are 
formed. We see how, within experience, the taste and 
appearance of certain caterpillars or grubs become so 
associated that for the future the larva is left un- 
touched. Or we see how the terrible pounce of the cat 
has become so associated with her appearance as thence- 
forth to render her an object of fear to enlightened 
sparrows. But of the physiological mechanism of as- 
sociation we know little. 

There is a familiar game in which a marble is rolled 
down an inclined board at the bottom of which are 
numbered compartinents. The lower part of the board 
is beset with a series of vertical pins so arranged that 
the marble rebounding from one to another pursues a 
devious course before it reaches its destination. 
we tie threads from pin to pin we may thus direct the 
course of the marble along definite lines. Now the 
brain may be roughly likened to a set of such pins, and 
the marble to an incoming nerve current. he con- 
genital structure is such that a number of hereditary 
threads eonnect the pins in definite ways, and direct 
the discharge into appropriate channels. But a vast 
number of other threads are acquired in the course of 
individual experience. . These are the links of associa- 
tion which direct the marble in new ways. Observa- 
tion of behavior can only give us information that new 
directing threads have been introduced. The psychol- 
ogy of assoviation can only indicate which pins have 
been connected by linking threads. Even such re- 
searches as those of Flechsig can at present do no more 
than supplement the psychological conclusion by gen- 
eral anatomical evidence. Of the details of brain modi- 
fication by the formation of association fibers we are 
still profoundly ignorant. 

Nor when we turn from the narrower to the wider 
point of view are we in better case. We are forced to 
content ourselves with those generalities which are the 
makeshift of imperfect knowledge. Still, even such 
generalities are of use in showing the direction in 
which more exact information is to be sought. And 
we can, perhaps, best express the net result of acquired 
modification of brain structure by saying that ever 
item of experience makes the animal a new being with 
new reactive tendencies. The sparrows, which yester- 
day were unaffected by the stealthy approach of the 
eat, garrulously scatter to day because they are not 
the same simple minded sparrows that they were. The 
chick comes into the world possessed of certain in- 
stinctive tendencies—with certain hereditary directing 
threads. But at the touch of experience its needs are 
modified or further defined. New connecting threads 
are woven in the brain. On the congenital basis has 
been built an acquired disposition. The chick is other 
than it was, and reacts to old stimuli with new modes 
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In its early days the developing animal is reading tlie 
raph of life. Every sentence mastered is built 
into the tissue of experience, and Jeaves its impress on 
the plastic yet retentive brain. By dint of repetition, 
the results of acquisition become more and more firmly 
ingrained.. Habits are generated ; and habit becomes 
second nature. The organism which to begin with 
was a creature of congenital impulse and reaction be- 
comes more and more a creature of acquired habits. It 
is anew being, but one with needs not less imperious 
than those with which it was congenitally endowed. 

All of this is trite and familiar enough, But it will 
serve its purpose if it help us to realize how large a 
share acquired characters take in the development of 
behavior in the higher animals, and how fundamentally 
important is the plasticity of brain tissue, and its re- 
tentiveness of the modifications which are impressed on 
its yielding substance. 

Such being the relations of intelligence and instinet 
in the individual, what are their relations in the evo- 
lution of the race ? Granting that instinctive responses 
are definite through heredity, how has this definiteness 
been brought about? Has it been through natural 
selection? Or are the acquired modifications of one 

eneration transmitted through heredity to the next ? 

8 instinct inherited habit? Darwin, who wrote before 
the transmission of acquired characters was seriously 
questioned, admitted both. And Romanes, to whose 
ever kindly sympathy I am deeply indebted, still ad- 
hered to this view in spite of modern criticism. There 
is not much in my own observational work which has 
any decisive bearing on the question. But there are one 
or two points which are perhaps worthy of consideration. 
The part played by acquisition in the field of behavior 
is the establishment of definite relations between par 
ticular groups of stimuli and adaptive responses. If 
this be so, and if acquired modifications of brain 
structure be transmitted, we might reasonably expect 
that the sight of a dog would have a similar effect on 
young pheasants to that which it has on their parents. 
But this does not appear to be the case. Again, one 
might reasonably expect that the sight of water would 
evoke a drinking response in recently hatched birds, 
just as the sight or scent of a Yucea flower excites a 
| definite response in the Yucca moth. But here, too, 
this is not so. 
| Thirsty chicks and ducklings seem to be unin- 
| fluenced by the sight of water in a shallow tin. They 
way even run through the liquid and remain un 
| affected by its presence. But if they chance to peck at 
a grain at the bottom of the tin, or a bubble on the 
water, as soon as the beak touches the liquid, this 
stimulus at once evokes a drinking response again and 
again repeated. Why does the touch of water in the 
beak excite a congenital response, while the sight of 
water fails to do so? I believe it is because under 
natural conditions the chicks peck at the water in imi- 
tation of the mother, who thus shields them from the 
incidence of natural selection. Under these cireum- 
stances there is no opportunity for the elimination of 
those who fail to respond at the mere sight of water, 
and consequently no selective survival of those who do 
thus respond. 

But though the hen can lead her young to peck 
at the water, she cannot teach them the essential 
movements of beak, mouth and gullet which are neces- 
sary for the aa act of drinking. In this matter 
she cannot shield them from the incidence of natural 
selection. Those which, on pecking the water, failed 
to respond to the stimulus by drinking would as- 
| suredly die of thirst and be eliminated. The rest would 
|survive and transmit the congenital instinctive tend- 
ency. Thus it would seem that when natural selection 
| is excluded a specia] mode of behavior has not become 
| congenitally linked with a visual stimnlus ; but, when 
natural selection is in operation, this behavior has be- 
come so linked with a touch or taste stimulus in the 
beak. Similarly in the case of the pheasants and the 
dog. The parent birds warn the young of his approach, 
and thus prevent the incidence of natura! palogtion: 
hence there is no instinctive response to the sight of a 
terrier. 

No doubt there are many cases of complex behavior, 
seemingly instinctive, which are difficult to explain by 
natural selection alone, and which have the appearance 
of being due to the inheritance of acquired habits. I 
have, however, elsewhere suggested that aequired 
modifications may, under the conditions of natural 
|selection, foster the development of “coincident” 
| variations of like nature and direction, but having 
| their origin in the germinal substance. But into a con- 
sideration of this hypothesis I cannot here enter, 
Without assuming a dogmatie attitude, lam now dis- 
posed to regard the direct transmission of acquired 
modes of behavior as not proved. 

Thus we come back to the position, assumed at the 
outset, that heredity plays a double part. It provides, 
through natural selection or otherwise, an outline 
sketch of relatively definite behavior, racial in value ; 
it provides also that necessarily indefinite plasticity 
which enables an animal to acquire and to utilize ex- 
perience, and thus to reach adaptation to the cireum- 
stances of its individual life. It becomes, therefore, a 
matter of practical inquiry to determine the propor- 
tion which the one kind of hereditary legacy bears to 
the other. Observation seems to show that those 
organisms in which the environing conditions bear the 
most uniform relations to a mode of life that is rela- 
tively constant are the ones in which instinct pre- 
ponderates over intelligent accommodation ; while 
those in which we see the most varied interaction with 
complex circumstances show more adaptation of the 
intelligent type. And the growth of individual plas- 
ticity of behavior, in race development, would seem to 
be accompanied by a disintegration of the definiteness 
of instinctive response, natural selection favoring rather 
the plastic animal capable of indefinitely varied accom- 
modation than the more rigid type whose adaptations 
are congenitally defined. 

I have dealt, it will be observed, only with the lower 
a and earlier manifestations of intelligence. Its 

igher development, and the points in which it differs 
from the more — modes of human procedure, 
offer a wide and difficult field for careful observation 
and cautious interpretation. I have recently attempted 
further investigations in this field; but they concern 
rather the relation of intelligence to logical thought 
than that of instinet to intelligence, which forms the 
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CURVE TRACER. 
DELINEATING THE FORMS AND PHASES OF PE- 
RIODIC ELECTRIC QUANTITIES, VIZ, ELECTRIC 
CURRENTS, EKLECTROMOTIVE FORCKS, ELECTRIC 
POWER AND MAGNETIC INDUCTION, ALSO FOR 
TRACING HYSTERESIS CURVES.* 


Prof. Epwarp B. Rosa, Ph.D. 


UNDOUBTEDLY one of the most interesting and fruit- 
ful methods of study and investigation of alternating 
current phenomena is the tracing of the forms and 
phases of alternatins current waves. Without these 
curves one can gain only a very inadequate idea of the 
inner working of a dynamo, motor or transformer; and, 
considering the rapid multiplication of alternating cur- 
rent apparatus, both of single phase and multiphase 

varieties, itis evident that the field of usefulness of al- 
ternating current diagrams, already very great, is con- 
stantly increasing. 

The practicability of this method of investigation 
and testing has been seriously limited by the great la- 
bor of obtaining the curves, and the insufficient acecu- 
racy of the curves when obtained. To find and plota 
dozen or two points and then draw a smooth curve 
through them and eall it the eurve of current or elec- 
tromotive force will sometimes answer, for want of 
something better. But it is often unsafe to infer very 
much from such a curve. What is wanted is so large 
a number of points as to be practically equivalent to 
a continuous line, marking exactly the fluctuations of 
the current. And when several such related curves 


FOR 


have been drawn to seale ona single sheet, showing | 


the forms, phases and relative amplitudes of the cur- 
rents and electromotive forces (and, perhaps, also the 
magnetizations and power waves) which are concerned 
in the operation of a given machine or system, we have 
a beaatiful picture of what in algebraic language 
merely is not very attractive, 

Various methods of obtaining these curves have been 
employed. An instantaneous contact maker, connected 
with the armature of the dynamo, is generally used. 
The disk of the contact maker revolves with the same 
angular speed as the dynamo, and a brush which rests 
upon its edge makes contact once in every revolution 
witli a knife edge let into the disk. As the brush is 


advanced step by step, contact is made at later instants | 


in the phase; but while the brush is at rest in any po 
sition, the current and electromotive foree return to 
the same values at each successive instant of contact. 
The value of current at the instant of contact (Fig. 1) 
is determined by measuring the difference of potential 
of the terminals, A B, of a known resistance through 
which the current flows. This potential difference is 
sometimes ascertained by joining a condenser, C (Fig. 
1), to A B, by a switch, N, through the contact maker, 
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M, and then discharging the condenser through a bal- 
listic galvanometer. Under these circumstances, the 
eharge of the condenser will y proportional to the 
difference of potential between / 
of contact in M, and this in turn is proportional to the 
corresponding instantaneous value of the current flow- 
ing from the dynamo. The position of the contact brush 
is then advanced, the condenser is again charged and 
discharged, and a second value of the current, corre- 
sponding to the new phase of contact, is obtained ; 
an electrometer may be substituted for the galvanome- 
ter, and its deflection read at each setting of the brush. 
In this way a number of points may be obtained and 
plotted out on cross section paper, and a curve drawn 
through them. But if the number of points is suffi- 
cient to give an accurate curve, the time and labor re- 
quired are very great. Moreover, it may be impossible 
to keep the cireumstances of the circuit constant for so 
long a time, and the later ones of a set of curves will 
not, therefore, corre spond with the first. 
THE POTENTIOMETER METHOD. 

In the following potentiometer method readings can 
be taken more rapidly, as well as more accurately, 
than by using a ballistic galvanometer or electrometer. 
A hard rubber rod, anywhere from 60 to 100 centime- 
ters in length, is wound with one layer of copper or 
German silver wire. If the wire is bare, the rod may 
be threaded in a lathe, and this will secure insulation 
and uniformity of winding ; if insulated, the insulation 
may be removed along the top side, so that a sliding 
contact piece passing over it will always make good 
contact (Fig. 2). A current from two or three storage 
cells flows through this potentiometer coil, and by 
means of a voltmeter and adjustable resistance, the 
difference of potential of the ends of the coil is main- 
tained constant. The instantaneous difference of po- 
tential at the terminals of A Bis now measured by 
matching it against the known difference of potential 
of a part of the coil, NO. The point, Q, at the mid- 
dle of N O, is joined through a galvanometer to B, 
while P, asliding contact, is joined through the revolv- 
ing contact maker, M, to the point, A. When the 
differences of potentialat A Band P Q are equal, 
there is no deflection of the galvanometer. P is there- 
fore moved in the direction indicated by the galvano 
meter deflection, until the latter is reduced to zero. 
The distance, P Q, is then proportional to the current 
through A B, and knowing the difference of potential, 
PO, and the resistance, A B, we determine at once 
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the precise value of the current. The brush of the con- 
tact maker may then be advanced, when the new set- 
ting of P will give the new instantaneous value of the 
current through A B. 
dead beat, quick and fairly sensitive. A d’Arsonval 
meets the conditions admirably, and indicating, as it 
does, the direction in which P must be moved to secure 
a balance, is superior to a telephone, which could be 
used. When the current is flowing from A to B, A will 
be at the hi ry — and P will fall somewhere 
on the left o If, however, the current is from B to 
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A, then P is on the right of . If the potentiometer 
coil is uniformly wound, and the settings of the sliding 
contact carefully made, this method gives very accu- 
rate results, and with less labor than most step by step 
methods. But at the best it is slow and laborious. If 
j one undertakes to determine a large number of curves, 
the successive settings of the brush are very tedious. 
The seale readings of the contact, P, must all be taken 
and recorded, and finally after these readings have been | 
;reduced, the curve is plotted out carefully by hand. 
| One does this ve ry willingly for awhile, but if one at- | 
tempts to determine acet irately a considerable number | 
of curves, the work becomes a burden. 
AN AUTOMATIC INSTRUMENT. 
| Jt was while engaged in this kind of work nearly two 
years ago that I undertook to devise an apparatus that 
should reduce the labor and increase the speed of draw- 
ing eleetric curves. The apparatus which is shown in 
Figs. 3 and 4 is the outcome of this endeavor. The 











most laborious parts of the operation, including setting 

contact brush, are done automatically by the ma- 
chine, and the work of several hours may be done in 
The measurements are made by the 


foregoing potentiometer method, the results are simul- 


| taneously plotted by the machine more accurately than 
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they could be plotted by hand, and a curve being ob- 
tained in a few minutes, the speed, voltage and other 
circumstances may be maintained more nearly constant 


OT | than would be possible when the observations extend 








over several hours. For these reasons the curves ob- 
tained are of unprecedented accuracy. 

(Fig. 5.) To avoid the labor of reading, recording, 
reducing and plotting the various values of the current 
and electromotive force, a pantograph is employed to 
print the curves automatically as the settings are made. 
The pantograph has one end fixed at P’ and the other 
end fixed to the carriage to which is attached the mov- 
able contact, P. On an extra bar the printing electro- 
magnet, F, is carried, and as the carriage and sliding 
contact, P, move to and fro along the spiral, F moves 
to and fro in a parallel line at a reduced speed. The 
distance of F from its zero position is, therefore, always 
proportional to P Q, that is, to the value of the current 
at the instants of contact. Hence by printing a point 
directly under F upon a sheet of paper carried by a 
cylinder or plate, the instantaneous value of the cur- 
rent is permanently registered. This is done by closing 


The galvanometer should be 


a key, when an electric current passes through F and 
throws a steel point down 5 a typewriter ribbon, 
printing a dot on the paper beneath tt This current 
also passes through an electromagnet on the contact 
maker and another on the record cylinder, attracting 
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their armatures against the stop pins (see Figs. 3 and }). 
| When the key is released and the current broken, the<« 
| armatures are drawn back into their former positio is 
by springs, and at the same time a pawl on each en- 
|gages a ratchet wheel and advances it one or more 
teeth, according to the position of its stop pin. Thus, 
| closing the circuit prints a point upon a sheet of cross 
| section paper which permanently records the value of 
the current. Breaking the circuit an instant lator 
causes the brush and cylinder to advance ready for a 
new setting of P and another point on the paper. 


DRAWING THE CURVES. 
The galvanometer used is a quick, dead beat d’Ar- 
sonval, and settings are made very rapidly. The car- 
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riage, to which the sliding contact and pantograph are 
attached, is moved to and fro by a cord which passes 
over pulleys at the ends and is wound over a drum un- 
derneath the potentiometer coil. This drum is turned 
by a milled head, shown in the peeeaavege. The ob- 
server keeps his eye fixed upon the galvanometer scale. 
With his left hand he turns the milled head, and so ad- 
justs the sliding contact ; with his right he works the 
contact key. As soon as the latter is opened the brush 
advances, and the spot of light on the scale goes off 
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the zero, to the right or left, according as the current 
has decreased or increased. The contact, P, is imme- 
diately moved in the same direction until the spot 
of light is brought back to zero, when the circuit is 
again closed, a point is printed, the brush advances, 
the spot of light again goes off the zero, ete. Twenty 
points a minute can be printed after some practice. 

A second electromagnet mounted on the carriage 





prints a pencil point (if desired) on a strip of paper 
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whenever the first one prints a a nea on the record 
sheet. Duplicate curves can then be printed by setting 
the pencil point over these dots, without running the 
dynamo, and curves originally printed on separate 
sheets can be combined on the sa:ne sheet. Typewriter 
ribbons of different colors are used for different curves, 
so that the curves are easily distinguished, even though 
they be considerably interlaced. he teeth of the two 
ratchet wheels are numbered, so that the contact brush 
and record cylinder can be set at any particular posi- 
tion desired. In drawing acurve, their initial positions 
are noted (Fig. 6), and when the curve is finished (sup- 
pose it represents the electromocive force of a dynamo), 
the brush and eylinder are turned back to the initial 
position, the switch, 8, thrown so as to connect to the 
points, A, B, of the primary circuit of the transformer, 
and the primary current is drawn. Turning back again 
to the initial position, and joining to A’, B’, of the sec- 
ondary eireuit, the secondary current is drawn. The 


differenee of phase of these waves will then be accu- | 


rately represented by their distance apart on the record 
sheet. The cylinder is 360 millimeters in circumference, 
and two complete wave lengths extend once around it. 
One wave is, therefore, 180 millimeters long on the 
record sheet and 1 millimeter is 2°. Hence differences 
of ; hase are easily determined by counting the distance 
in willimeters on the record sheet. 
THE SCALE OF THE CURVES. 

‘he non-inductive resistances, A B, and A’ B’, are 
adjustable, so that any given current may be drawn to 
a suitable seale, which is chosen in advance. The po- 
te: tiometer coil is 80 millimeters long, and the panto- 
graph reduces the seale in the ratio of 5to 1. Hence, if 
the difference of potential of the ends of the coil is 4 
volts, 1 volt corresponds to 20 centimeters on the coil or 
4 c-utimeters on the record sheet. If the resistance of 
A l\ is 4g ohm, 4 amperes would give a potential differ- 
enc: of 1 volt, and this would be plotted on the paper 
as cu ordinate 4 centimeters high. Thus the seale of 
the curve would be 1 ampere per centimeter. If the re- 
sistunce of A Bis 4 ohm, the seale would be 2 am- 
per-s per centimeter ; if 7; ohm, 10 amperes per cen- 
timeter, ete. If the cross section paper is (Figs. 7 and 
8) ruled in inches and tenths or twentieths, as is the 
ease with what I have generally used, the scale works 
out similarly,;; 80 centimeters equal 31°5 inches ; one- 
fifth of this is 63 inches, the extreme range on the 
paper. Let the difference of potential of the ends of 
the potentiometer coil be maintained at 6°3 volts. Then 
1 volt on the coil corresponds to 1 inch on the paper. 
If \ B has a resistance of \¥ ohm, the seale of the 
curve is 4 amperes per inch; if 14g ohm, 8 amperes per 
inci; if gy ohm, 40 amperes per inch, ete. 


SERIES AND SHUNT RESISTANCES. 
, convenient form of adjustable resistanee for A B 
and A’ B’ is illustrated in Figs.7 and 8. Four resist- 
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ances are so arranged that, by dropping connecting 
links into mereury cups, any one or more of them may 
be used in parallel. Fig. 8 shows a plan of the top of 
one of the resistance boxes. Four mereury cups, C, D, 
E, F, are the terminals of the four resistances (the other 
ends of which unite at the binding post, A), and they 
may be joined to the central cup, G, by copper links. 
The resistances are 1, }, }, 75 ohm respectively, and 
henee the current would be 1, 2, 5 and 10 amperes per 
volt difference of potential of the terminals, these num- 
bers expressing the conductance of the several coils. 
From what has been said, it is evident that the scale of 
the curves would be 1, 2, 5 or 10 amperes per inch, ac- 
cording to which of the four resistances was used. If 
the first and second were used together, the scale would 
be 3 amperes per inch ; if the first and third, 6 amperes 
per inch: if all were used at once, 18 amperes per inch. 
For heavier currents smaller resistances of greater car 
rying capacity would be used. The small binding 
posts, a b, are connected with the large posts, A B, as 
indicated, and from {them wires pass off to the switch, 
8, of the Fig. 6. The resistance of A B may be altered 
so as to have the current drawn to a suitable scale 
without breaking the circuit, and the seale is read off 
direetly without any other numerical calculations than 
adding the conductances, as already indicated. 

If the non-inductive resistance, R, is 2,060 ohms, and 
r, a part of it, is 20 ohms, that is, ;},5 of the total, then, 
since the difference of potential of A" B" is drawn out 
on the second sheet on a seale of 1 volt per inch, the 
scale of the electromotive force curve will be 100 volts 
per inch. If A" B" is 10 ohms, then the seale of the 
curve is 200 volts per inch, ete. In a similar manner 
power curves, magnetic induction curves and hystere- 
sis curves are drawn to a known scale. 

DERIVED CURVES. 

Magnetic induction curves are not drawn directly, but 
are derived from the electromotive force curves. Writ- 
ing down from the curve the instantaneous values of 
the electromotive force for a single period, and sum- 
ing them up, we get a series of values of the induction 
Which are laid off upon a strip of paper. This is placed 
upon the eurve tracer — as when duplicating 
curves, and the curve of magnetic induction is printed 
upon the record sheet, showing its proper phase re- 
lation to the other curves. Its position is determined 
by the consideration that the induction is station- 
ary, usually a maximum, when the electromotive force 
Is Zero, 

Hysteresis curves are derived from the curves of cur- 
rent and magnetic induction already drawn, and in- 
clude the eddy eurrent loss with the hysteresis loss. 
The current which has magnetized the iron under in- 
vestigation is printed on 2 narrow strip of paper and 





attached to the end of the record cylinder at right 
angles to its position when printed. Two persons are 
required. One sets the pointer attached to the car- 
riage upon the first point of the strip of the induction 
eurve, while the other observer, taking the ratchet 
wheel in his left hand, sets the cylinder so that the 
first point of the current curve comes directly under a 
fixed line above the cylinder. A point is then printed 
on the record sheet when the two observers advance to 
the second poiuts, print a second dot, ete. 
POWER CURVES. 

Power cruves, like curves of current and electromo- 
tive forces, are drawn directly while the generator is 
running. A second solenoidal coil, 80 centimeters in 
length, is mounted in the instrument parallel with the 
first. It has a sliding contact propelled by a rack and 
pinion, shown in the figure. This second coil is of 
German silver wire, and is in series with a larger non- 
inductive resistance, R ; it carries a current proportion 
al to the electromotive force, the terminals, TT’, being 
joined to the dynamo, or to the terminals of the circuit 
to which the power curve is to be drawn (Fig. 9). In- 
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stead of using a fixed resistance, A B, as in other cases, 
the resistance whose terminals are A B is varied, being 
in each ease proportional to the current at the instant 
of contact. This is effected by having B fixed at the 
middle of N’'O’, and then setting A by the points 
printed by the extra electromagnet on the strip of 
paper when the current curve was drawn. When the 
current is negative, Ais on the right hand side of B. 
The difference of potential between A Bis proportional 
to the distance, A B, and also to the current passing 
through the coil, N' O’. Since the former is propor- 
tional to i (the current) and the latter is proportional 
to e (the electromotive force), the difference of potential 
of A B (and therefore of P Q) is clearly proportional to 
the product, which is the instantaneous power. Ad- 
vancing the contact brush gives contact at a later in- 
stant of phase, when both i and e have changed. Set- 
ting the contact, A, to the new value of the current, 
and moving P until a new balance is obtained, a 
second point of the power curve is obtained. Obviously 
the power curve will cut the zero line whenever the 
eurrent is zero (for then A comes to B), and also when- 
ever the electromotive force is zero (for then there is no 
eurrent in N’ 0’). It has a positive loop when current 
and electromotive force are both positive or negative 
and a negative loop when only one is positive. Thus 
are power curves accurately drawn to a predetermined 
seale, and the labor of multiplying the correspond- 
ing ordinates of current and electromotive force is 
avoided. 
THE CONTACT MAKER, 

Much of the success of the curve tracer depends 
upon the contact maker, and great care has been taken 
in perfecting it. The shaft of the contact maker is 
joined to the shaft of the dynamo (or perhaps, toa 
synchronous motor) by a coupling shown in the figure. 
At the nearer end of the connecting rod the latter is 
joined to the plate (which latter is fastened rigidly to 
the shaft by a collar and set serew, as shown) by a 
flexible steel diaphragm, so that perfect alignment of 
the contact maker and dynamo is not necessary. At 
the further end the plate carries two steel pins, one at 
its center and one near its edge, which fit loosely into 
two corresponding holes in a plate clamped to the end 
of the dynamo shaft. Thus the end play of the arma- 
ture is not communicated to the contact maker, and 
when the latter is clamped to a firm base, the shaking 
and jarring of the dynamo are not transmitted to the 
contact maker. Two oil cups carry a good supply of 
oil, and the shaft carrying the hard rubber disk runs 
as smoothly asa top, hour after hour if desired, with 
very little attention. 

The galvanometer current, which flows momentarily 
when the knife edge in the hard rubber disk passes 
under the contact brush, enters at the binding post, 
which is seen behind the left-hand oil cup, passes 
through a brush toa slip ring on the left of a large 
disk, and from there toa steel knife edge or contact 
piece let into the edge of the hard rubber disk. Pass- 
ing to the brush and insulated brush holder, the cur- 
rent flows to a second slip ring, and away by a second 
brush and binding post on the right. The mechanism 
which advances the brush can be understood by com- 
paring Figs. 3 and 4. The teeth of the ratchet and 
large gear are numbered, so that the initial position of 
the brush can be recorded, and the brush returned to 
the same position for the beginning of successive 
eurves. The milled head on the end of the spindle 
which carries the ratchet wheel and pinion enables 
one to set the brush quickly by hand at any desired 
place. The two binding posts seen at the back of the 
base are the terminals of the coil of the electromagnet 
which operates the ratchet. 











Mexico is richly endowed with precious stones. The 
opals of Queretaro, San Juan del Rio and Tequisqua- 
pan are famous for their changing fires. They are 
found in crusts on the calcareous rocks, which are easy 
to work, and also in the granite, which has to be blast- 
ed, and this often breaks the gems. The opal beds are 
seldom more than ten or twelve feet below the sur- 
face. 


REPORT ON THE BUBONIC PLAGUE IN 


BOMBAY.* 


SuCH a vast amount of interest has been taken in the 
~~ of the plague in Bombay that the report issued 
»y Brigadier-General Gatacre will be received with 
eagerness by the medical and lay communities alike. 
We naturally review it mainly from a professional point 
of view, and taken as a whole we think that the chair- 
man of the committee, together with his colleagues, 
may congratulate themselves upon having drawn up 
an able and complete account of the plague in so far as 
they were officially connected with it. In their report 
they have confined themselves almost entirely to the 
period between March 17 and June 30, 1897. It follows 
therefore that from this report we learn but little about 
the epidemic when it was at its height in January of 
last year and nothing as regards its progress after the 
end of June. It is difficult indeed to gather whether 
the malady had been checked or was still raging were 
it not for a reference to “ the decline” as a reason fora 
reduction in the plague pay of the non-commissioned 
officers and soldiers employed by the committee. With 
these exceptions, however, the report is most admirably 
drawn up and for medical readers especially contains a 
mass of interesting and readable information. 

Chapter I is headed ‘* General Report,” and includes 
a brief description of the operations conducted by the 
municipal authorities up to the time when the commit- 
tee was appointed. Great difficulty was at this time 
experienced in arriving at the true plague mortality, 
the chief being the dread entertained by all classes of 
the population of being removed to hospital and the 
fear of having their houses invaded by a disinfecting 
staff. 

On October 6, 1896, the municipal commissioner 
issued a proclamation to the effect that all eases were 
to be segregated, their houses disinfected, by force, if 
necessary, and their sick to be taken to hospital. This 
order was unfortunately badly, or rather insufficiently, 
worded and raised a storm of protest. It was not ex- 





plained that the relatives of the patient would be allow- 
ed to attend him or that the prejudices of the various 
castes in the matter of food, ete., would be respected. 
Lord Sandhurst’s letter to General Gatacre was a great 
contrast to this. He explained that measures were to 
| be taken to suppress and prevent the spread of bubonic 
| plague. These measures should comprise an organiza 
| tion for: (1) the discovery of all cases of plague ; (2) the 
| treatment of all cases in hospital; and (3) the gradual 
segregation as far as possible of the probably affected. 
The letter continues: ‘‘These are the objects to the 
attainment of which your energies should be directed. 
Iam sure I need not do more than indicate that in all 
vases Of obstinacy or misunderstanding on the part of 
those whom it is our endeavor to benefit, persuasion 
and gentleness should be used; that the privacy of 
women should be disturbed as little as possible and 
|only by women, and that the caste and religious usages 
| of the people should be treated with all consideration.” 

The organization and disposition of medical officers 
is then given and explained by means of colored plans. 

The instructions given to the nursing staff are also 
| detailed and special attention is rightly drawn to the 
courageous and self-denying conduct of the All Saints’ 
Sisters, Mazagon, who nobly carried out a great por- 
tion of the nursing duties, the general supervision of 
|the nurses being undertaken by the Reverend Mother 
Superior of that community. The Bandora Sisters 
(Filles de la Croix) also rendered most valuable service. 
The difficulties of bringing the Mahometans to reason 
in reference to segregation and hospital treatment are 
then described and the measures adopted for their re 
moval duly recorded. We must not forget to note that 
M. Haffkine in his minute attached to the report of the 
Mauser Committee expressed his opinion that the 
measures of disinfection carried out by the health 
officer before the commission commenced its work 
‘were in accordance with the best recognized prineci- 
ples of sanitation and were not in need of alteration.” 

In Chapter II the distribution of the hospitals with 
the staff attached to each is detailed, together with a 
statistical, and in most cases a careful, medical report 
of the cases treated in each. These reports are most 
valuable, and in a separate volume carefully prepared 
eharts are recorded giving the temperature curve, 
pulse and respirations in a very large number of cases, 
To those who are interested in the clinical characters 
of the outbreak this chapter will yield most valuable 
information. 

Chapter III gives a very excellent summary of the 
‘*Medical Aspect of Plague,” derived from the views 
expressed by the medical officers working under the 
committee. The forms and types of plague are distin- 
guished by some ‘into simple bubonic and pneumonie 
plague only, by others as plague (with buboes and 
without buboes), all the variations in these two forms 
being grouped under symptomatic evidences of compli- 
cations associated with one or other form. Reviewing 
opinions generally, the following is given as a rational 
classification of forms of plague : 











1. With enlarged glands oe 
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Nephritie. 

Cerebrak 


The signs and symptoms of these various forms are 
then given, followed by a section on ** Ready Method 
of Diagnosing Plague.” 

With regard to treatment the report states: ‘It is 
difficult to recommend any particular line of treatment 
with confidence, for it is often seen that a plan of treat- 
ment which succeeds in one case totally fails in another. 
It may be shortly summed up as nutritive, stimulant, 
antiseptic, antipyretic and local.” Calomel was largely 
used, as were the ice bag and ice packing for hyperpy- 
rexia, the bath being considered dangerous, as ** the 

* Report on the Bubonic Plague in Bombay, By Brigadier-General W. F. 
Gatacre, C.B., D.S.O., chairman, Plague Committee, 1496-97. With plans. 
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danger of sudden failure of the heart’s action makes it 


imperative to avoid movement on the part of the patient | 
as much as possible.” 

Considerable interest attaches to the reports of M. | 
Haffkine and Dr. Yersin’s methods of treatment, neither | 
of which, however, were attended with the success | 
which had been hoped for, but this failure need not in 
any Way prevent further investigations being made on 
the same lines. 

M. Haffkine adopted his well known method of culti- 
vating the pathogenic bacillus in suitable media, kill- 
ing the germs by heat and then injecting increasing 
quantities of the soluble toxins whereby mild reaction- 
ary symptoms of plague were produced. Dr. Yersin in- 
jected the antitoxin prepared from the serum of an 
immunized horse. The next five chapters describe the 
methods employed for the detection of cases of plague 
and for the prevention of the spread of the disorder, 
and include “land traffic inspections,” ** sea traffic in- 
spection and observation camps,” house-to-house visi- 
tation and disinfection, and the report by Veterinary 
Major J. Mills, A.V.D., on the Tusdete slaughter 
house, A list of foreign scientific missions is then given 
and reports follow on the outbreak of plague in the 
Kolaba and Cutch Mandvi districts. 

Chapter XII is an excellent summary of the views of 
the commission. Reference is made to those who lost 
their lives while working under the committee. These 
are remarkably few in number, a matter of high praise 
to those who had the superintendence of the prevent- 
ive measures adopted by the staff for their own protec- 
tion. At Cutch Mandvi Nurse Herne died after only | 
a few days’ illness, as did also Sister Elizabeth (Fille de 
la Croix), who nursed at the Government Hospital at 
Mahim. Two hospital assistants caught the disease, 
one of whom recovered. Three military ward orderlies 
are recorded as having died of the disease contracted 
while engaged in hospital work.— Lancet. 





A REPRESENTATION OF THE CRUCIFIXION. 
Nor since the discovery of the “ Logia”™ containing 
some unpublished sayings of Christ has anything been 
found which compares in interest to the student of 
Christian archeology with the alleged discovery in the | 
Palace of Tiberius, on the Palatine Hill, in Rome, of a} 
‘* graffito” representing the Crucifixion. A “ graffito,” 
it may be said, is a picture or inscription scratched on 
the wall. Making graffiti was a habit to which the | 
Romans were very much addicted, and owing to it we | 
have been fortunate in obtaining much information 
which we could not have obtained in any other way. 

A distinguished archeologist, Prof. Orazio Marucchi, | 
the director of the Egyptian Museum of the Vatican, | 
has devoted himself for many years to the study of 
epigraphy, and now he has brought himself into great 
prominence owing to his discovery of the graffito re- 
ferred to. The picture is seratched on the level of the 
ground close by the angle of one of the passages which 
lie under the structures adjoining the Bridge of Cali- 
gula, in the immediate neighborhood of the Clivus 
Vietorie. The building is really a gallery made by 
Caligula to connect the Palace with the Forum. One 
reason that even the archeologist has great difficulty 
in making out the topography of the Palatine is that 
it is covered with a vast series of substructures which 
supported the palaces and which afforded rooms and 
passageways for the servants and especially the soldiers. 








A GRAFFITO OF THE CRUCIFIXIO 


who took a more or less active part in the Crucifixion 
on Mount Calvary. The figures are about fifteen cen- 


| timeters high. At the right and left are crosses, and sol- 


diers mount ladders placed against them. Each person 
in the great tragedy is duly inscribed with his name, 
and * Filetus ” was undoubtedly intended for Pontius 


CRESY 


ViRC if (XACT 


Marucchi makes a great point in showing that behind 
the central figure there seems to have been a third 
cross, for it is still possible to distinguish a third lad- 
der running up the same height as the others and also 
a third rope hanging downward like the rest. Other 
professors say that the ‘‘graffito” represents the pre- 


Vf 
coffv/ (ECRETY) MoR hy 


INTER TAL AWURV ML FIXYA 


Now Rkariés wow fomnitf cravoir ocgLto 


PER CVNCTOL WOCTES E/TVET OMNIS AMoR 


(FX avo Wor!TiAl vTRof 
MEN IVE Ob TA 
ee. 
yl’ a 

hc \uneR 


)' 
aed N 


Pe eee 


17) (MM Ay! 
mxes OT! eye Ewe 


‘. a 
“A i Te | ee 


oe geet 


@. Fy/T 


ony 
‘Al 
enix pf 


hye’ 








DRAWING AND INSCRIPTION 


Pilate. The inscription of twelve or fifteen lines begins 
with the word “‘ Crestus,” which is already known as a 
rough form of the name of Christ. There is considera 
ble doubt as to the meaning of the rest of the inserip- 
tion, M. Maruechi, deciphers part of it: ‘ Crestus, 
virgis caesus decretis mori, super palum vivus firus 
est,” which is to say, ‘* Christ, after having been beaten 
with rods, having been condemned to die, has been at- 
tached living to the cross.” Various interpretations 
have been made of other parts of it, some of the lines 
being love verses. It was, however, quite customary to 
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N IN THE PALACE OF TIBERIUS, 


PALATINE HILL, ROME, 


At any moment a force of soldiers could be concentrated 
at any point of danger. 

It is not surprising that the soldiers for diversion used 
to scratch lines and drawings on the rough plaster of 
the wall. The “ graffito” of the Crucifixion is very 
crude, as is so often the case in sketches of this kind. 
It is believed that the picture was drawn by a soldier 


add to or subtract from such inseriptions ; so this objec- 
tion of archeologists does not militate against the theory 
that the picture really represents the Crucifixon. Some 
contend that Prof. Maruechi is mistaken, and that the 


scene represents a ropewalk, but what object would ) 


Roman soldiers have in portraying a ropewalk, and how 
does this do away with “Crestus” and Filetus? M. 


SHOWING THE CRUCIFIXION. 


parations for a battle. All doubts will probably be 
set at rest when Prof. Marucchi publishes a pamphlet 
open the subject. This pamphlet is in preparatior 
The “ graffito ” is carefully protected by a grating, anc 
it is probate that the study of it may bring som 
new details to light, but at the present time the evidence 
points to its being an early representation of the Cru 
,cifixion. For our engravings we are indebted to L’'l! 
| lustrazione Italiana. 
ee 


JESUP EXPEDITION COLLECTIONS. 


| 

| AN exhibition of the collections of the Jesup North 
Pacific ae, made during the summer and fall of 
1897, will be opened in the American Museum of Natu 
ral History. 

The plan of the Jesup North Pacifie expedition is a 
most comprehensive one, and of fundamental import 
ance for the study of the relations of the American race 
to other races. It deals with one of the great ques 
tions referring to the early peopling of the inhabit 
|able parts of our globe. At an early time all the conti 
|nents-were inhabited by man. Ina general way each 
continent had produced a peculiar type of man. The 
American continent produced a race which differs con 
| siderably from all other races. While it is by nomeans 
quite uniform over the whole continent, it is not very 
likely that a member of the American race, commonly 
called the ‘* American Indian,” should be mistaken for 
amember of any other race, with the exception, per 
haps, of a few of the tribes inhabiting eastern Siberia 
Nevertheless, the Indians show quite considerable dif 
ferences in the various parts of our continent. We find 
tall people and people of almost diminutive size. We 
find people almost as light as Europeans and others 
almost as dark as African tribes. We find coarse and 
straight black hair, and also some curly brown hair. 
On the whole, the similarity between Americans and 
Asiatics becomes the greater the nearer we approach 
Bering Strait, where Asia and America come into close 
contact. 

What does this similarity signify? Does it mean 
that the American race originated in Asia, and became 
differentiated from the Seagols in course of time ' 
Did immigrants, if there were any, bring some of their 
culture to our continent? And do we still find its 
traces in the customs and beliefs of our American Indi 
ans? Or has there been later intercourse? Have there 
been waves of migration into our continent? Or, 
finally, are all these similarities so slight only that the: 
do not signify any blood relationship or cultural rela 
tions between the peoples of the two continents ? These 
are important questions, the answers to which wil! 
clear up the history of the American race. The grea 
scientific importance of these questions induced Mr: 
Morris K. Jesup to provide the means for a thoroug! 
investigation of this subject, and the case ean he 
answered only by a systematic investigation of the 
present and past populations of the North Pacifi 
| coast, because the connection, if there has been an; 
existed in that region. 

The detailed plans for the expedition were intruste:| 
to Dr. Franz Boas, who is in charge of the ethnologica| 
collections of the museum. He laid out the work i 
such a way that the North Pacific coast of Asia an: 
America will be thoroughly examined by a number of 
expeditions, which are intended to extend over five 
years. During the past year work was carried on on 
the southern part of the North Pacific coast of Ameri 
ca, more particularly in the southern interior and on the 
coast of British Columbia. The party which conducted 
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tliese investigations consisted of Dr. Franz Boas, Dr. 
Livingston Farrand, Mr. Harlan I. Smith, Mr. James Teit 
and Mr. George Hunt. There were two special problems 
to which attention was paid during the past year. On 
the coast of British Columbia are the remains of vil- 
lazes which date back to great antiquity, the refuse of 
these villages being piled up, in places, to a height of 
twenty feet or more. Since these accumulations con- 
sist to a great extent of shell, fish bones and other re- 
fuse of the kitchen, which accumulates very slowly, 
these deposits present great antiquity. At the present 
time there isa peculiar culture prevailing among all 
the tribes of the North Pacific coast. The first problem 
that was investigated was that of the development of 
this peculiar culture during the time represented by 
the deposition of these refuse heaps. 

he other important question looked into was whe- 
ther the personal appearance of the people changed 
during this period, so that one may assume that migra- 
tion took place after the villages were first established. 

he study of these archeological questions was taken 
uy by Mr. Smith. Among the specimens that he ob 
tained in his work there is one: group illustrating the 
ev'ture of the prehistoric people of the interior of Brit- 
isi: Columbia. Most of these were obtained at Kam- 
loops, Which is at present quite a flourishing town on 
th Canadian Pacific Railroad. Opposite the town a 
eo) :siderable Indian settlement is situated. Mr. Smith, 
with some difficulty, obtained the consent of the Indians 
to jig in the old burial places. The Indians do not know 
to vhat people these burials belong, but they do not like 
to -ee the bones of what may have been their ancestors 
di-‘urbed. For this reason the chief called a council, 
in which the subject was very fully discussed. Finally, 
th confidence of the people was gained by the help of 
a umber of photographs of the museum, in which it 
was shown how the people visited the halls in order to 
se. the wonderful works of the Indians, and how they 
w. re instrueted by means of lectures in regard to the 
m aning of all these objects, and from that time on 
th y rather helped than resisted any endeavors to ob- 
ta . collections. 
he finds at Kamloops consist largely of bone and 
ie implements ; and some of the specimens that are 
now on exhibition in the museum show that the art of 
th prehistoric people was highly developed. There 
are a number of beautifully carved bone clubs, the 
handle of one of which shows an Indian adorned with 
a tiowing feather headdress. There are carvings rep- 
re-onting animals ; copper ornaments which were worn 
in (he ears and in the hair, and probably also in the 
nese; large handmills and pestles, showing that the 
pe ple gathered and dried various kinds of fruit, which 
were probably mixed with water, ground and boiled. 
The objects that were buried with the dead were won- 
derfally well preserved. The rainfall in this area is 
slight, and consequently decomposition takes place 
very slowly. Thus Mr. Smith found bags made of sage 
brush, mats made of rushes, and similar objects that 
had withstood the wear of time. The mode of burial 
of the aneient people evidently differed from the one 
practiced nowadays. A number of bodies had been 
cremated, particularly those of children, while in other 
casos the grave was surrounded by an inclosure made 
of stakes and fragments of a canoe. 

‘he stone implements are found in great numbers 
scattered all over the country, and the Indians have 
curious beliefs concerning then. They think that they 
were made by the raven while he was traveling all 
over the world, performing great feats. They search 
for them, making new implements out of them. The 
stone implements that they were using until quite re- 
cently are of much smaller size and nicer shape than 
those found in the prehistorie burials. Quite a num- 
ber of skeletons were exhumed, which seem to indicate 
that in personal appearance the past population was 
very much like that of the present day. 

\fter finishing his work in the interior, Mr. Smith 
took up the investigation of the refuse heaps on the 
seacoast. The results obtained here are of great im- 
portanee. The manufactured objects are only to a 
very slight extent chipped stone implements. The 
stone implements are made of slate by means of rub- 
bing ; but by far the majority of implements are made 
of bone and antlers. There are harpoons, arrow-heads, 
spear heads, ete., similar in shape to those used on the 
coust until recent times. But the human remains in- 
dicate that a fundamental change in the type of the 
people inhabiting this region has taken place. At the 
present time the curious custom of deforming the head 
prevails among the Indians. A cushion made of cedar 
bark is placed on the head of the infant, and tied down 
so firmly that it prevents the growth of the forehead. 
it is removed after the first year, but then the head has 
attained a peculiar shape, which it retains through life. 
For this reason the Indians are called ‘“ Flatheads.” 
But among the people whose remains were found in the 
shell heaps this custom did not prevail. Their heads 
are nicely rounded, and seem to resemble in shape the 
heads found among the tribes of the interior. It seems, 
therefore, that Mr. Smith’s archeological discoveries 
indicate that a wave of migration crossed the moun- 
tains and descended to the coast. It is interesting to 
note that this conclusion, which has been derived from 
the arehwological investigation, is corroborated by lin- 
guistic evidence. The language that is spoken now by 
the tribes of the coast is akin to the language spoken 
in the interior, which, of course, also indicates that at 
au early time these people must have been closely 
related. 

But it seems that the refuse heaps disclose a still dif- 
ferent type of man. The people who seem to have 
lived here at a still earlier time were also in the habit 
of deforming their heads, but in a manner different 
from that practiced at the present time. The method 
of deformation which they applied is still practiced by 
the Indians living in the extreme north of Vancouver 
Island. it seems, therefore, that the archeological in- 
vestigation is disclosing,here very fundamental changes 
in the loeation of Indian tribes, which must have ta 
ken place many hundreds of years ago. 

"he other members of the party directed their atten- 
tion toward the investigation of the customs and per- 
sonal appearance of the Indians, with a view of deter- 
wining their relationships. The exhibit shows’ some 
Very interesting results of these investigations. In one 
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collected, live on a deep fiord on the coast of British 
Columbia. They were visited by Drs. Boas and Far- 
rand, who traversed the coast range on horseback, 
and reached the coast, descending the steep western 
slope of the coast mountains. On this journey Dr. 
Farrand visited one of the most primitive tribes of 
North America. They are called the Chileotin. Until 
a few years agothey were a purely nomadic tribe (with- 
out any fixed habitation), while at present the larger 
portion of the tribe jive in villages that are located on 
Chileotin River. Quite a number of families, however, 
prefer the old roving life. Their huts are built at long 
intervals on the eastern slopes of the coust range, and 
they come into contact with the whites rarely. They 
live by hunting and fishing. When the salmon ascend 
the rivers, they come down into the valleys, and fora 
short time the whole tribe is assembled at certain fish- 
ing places. This is a time for festivals and amuse- 
ments. But as soon as a sufficient supply of fish has 
been laid in, the families scatter again, each going to 
its favorite hanting ground. The reputation of this 
tribe among the whites is very bad, a great many mur- 
ders having been committed until recent years. Their 
possessions are very scanty, and consequently no exten- 
sive collection was brought back, with the exception 
of a number of very primitive iinplements used for fish- 
ing and gathering food, and a few blankets woven of 
strips of rabbit skin and of lynx skin. 

The expedition was very successful in collecting casts 
of the faces of the Indians, which represent quite ex- 
haustively the different types of man inhabiting British 
Columbia. From these casts and accompanying pho- 
tographs busts are being made, a few of which are on ex- 
hibition now, which illustrate the personal appearance 
of these Indians. The party found it rather difficult 
to induce the Indians to submit to this somewhat dis- 
agreeable operation ; but the argument that the great 
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chiefs in the East were not able to visit the Indians 
themselves, and were desirous of seeing them face to 
face, prevailed. y 

Another collection of great interest was made near 
the northern part of Vancouver Island, partly by Dr. 
Boas and partly by Dr. Farrand. It illustrates the in- 
dustries, arts and ceremonials of the tribes of that re- 
gion. The collection embraces a series of beautifully 
earved masks, which are worn in ceremonial dances, 
aud represent the spirits which are believed to be the 
protectors of the Indians. Other groups of masks rep- 
resent the ancestors of families, and are worn in the 
feasts given by the chiefs. 

Besides these collections, the party brought back a 
vast amount of scientific information bearing upon the 
customs, beliefs and languages of these tribes. Much 
of this is embodied in the descriptive labels of the spe- 
cimens, but the greater part will be elaborated later 
on and, when completed and published, will be an im- 
portant contribution to the problems that the expedi- 
tion istrying to solve. Itis a matter of congratulation 
that the liberality of Mr. Jesup has made it possible to 
investigate the tribes of this interesting region before 
they are swept away by contact with civilization.— 
New York Evening Post. 


THE EMPEROR OF ANNAM AS A 
BICYCLIST. 
THANH THAI, the young Emperor of Annam, recently 


paid a visit to Saigon, the capital of French Indo- 
China, where a series of brilliant entertainments 





was given in his honor, as well as in that of the 
King of Cambodia, who was a guest of the French 
authorities at the same time. The accompanying fig- 
ure, reproduced from a photograph by L'Illustration, 


case there is a series of masks collected in Bella Coola, | represents the young emperor in the act of mounting a 


Which represent all the deities of that tribe. 


bicycle and shows that his majesty is not an enemy of 


The Bella Coola, from whom these specimens were | European civilization. 
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THE AMERICAN EXPLORATION OF 
CORINTH. 


THE latest exploration undertaken by the American 
scholars bids fair to eclipse all their previous achieve- 
ments in Greece. Not only is the vast site of ancient 
Corinth of exceptional interest and of great archeologi 
eal promise, but the work is, fortunately, in the hands 
of Prof. Richardson, the present director of the school, 
who, as shown more than once in these articles, has 
even proof of sound scholarship and of that serupu- 
ousness in research which is an essential in all scientific 
work, . In default of any fixed point, save the 
columns of the temple, Prof. Richardson decided to dig 
trenches in its vicinity and in other promising spots, in 
the ne of lighting upon one of the buildings men- 
tioned by Pausanias; otherwise, it was groping in the 
dark. Altogether twenty-one such trenches were sunk, 
most of them with lateral openings, and all about three 
meters wide and from four to seven deep. The ‘first 
trench, though it supplied no certain indication, re- 
vealed thirty-one Ionie columns and parts of columns 
used as foundations for later buildings. In the second 
trench, thirteen rock-cut graves were found, with a 
considerable quantity of common red ware. The 
third trench was more encouraging in its results, since it 
laid bare a broad paved way of fine workmanship, with 
water channels on either side of it—evidently one of the 
streets of the ancient city, leading, as is conjectured 
from traces net with in other trenches, to the agora 
The most important discovery, and the one which de 
cided the value of the exploration, was made toward 
the end of the season, when, on May 19, after a whole 
week’s fruitless digging in trench No. 18, a succession 
of stones appeared arranged stepwise. On the trench 
being laterally extended, these proved to be the remains 
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of the theater. Five flights of steps, innumerable seat 


BICYCLIST. 


foundations and two seats in situ left no doubt as to 
the significance of the discovery. 

These remains are much shattered and damaged: 
and the steps, in some cases, are deeply worn by foot 
prints. The interest in this fortunate find was height 
ened when it became evident that a later Roman thea 
ter had been built on the remains of the old struct 
ure. 

A reliable starting point was thus established, and, 
from its position relative to the seven Dorie columns, 
Prof. Richardson supposes the latter to be the Temple 
of Apollo. Beyond this temple, to the east, another 
trench brought to light a magnificent stoa, or passage, 
which also is believed to lead to the agora—the great 
center of the city and of its chief edifices. 

The minor finds of this season’s work comprise a con- 
siderable number of sculptured fragments, four heads 
of statues, and a Dionysiae group in marble, about half 
life size, representing Dionysius between Pan and a 
nymph. Some inscriptions, mostly Roman, four of 
them being practically entire, a large quantity of terra 
cotta fragments and nineteen whole vases, found in a 
eluster of prehistoric tombs—which in themselves are 
of great archeological interest—complete the list. 

The complete, thorough and systematic excavations 
of Corinth will be an achievement surpassing even that 
of Olympia in point of historic interest, archeological 
and artistic importance, and in the number and value 
of the finds that may be reasonably expected from it. 
Brilliant as the work of the young American school has 
been thus far, an opportunity for even greater distine- 
tion now lies before it at Corinth. Prof. B. 1. Wheeler 
thinks it will be ‘‘ altogether the most important con- 
tribution made by any American excavation to arche 
ological and topographical knowledge.” 

The people of Greece cheerfully give every facility, 
while the Greek government is again ready, in the case 
of Corinth, as Prof. Richardson affirms, ‘‘ to buy for us 
just as much or just as little land as we desire, paying 
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a percentage of the price.” But much is needed be- 
yond this. To lay bare the entire site—not in a hap- 
hazard manner, incompatible with the requirements of 
science and injurious to the repute of the workers— 
several seasons of labor will be necessary, and a large 
sum of money required. 

Which American Croesus will earn for himself a fame 
more enviable than that of the Cresus of old, by sup- 
plying the necessary funds for a work noble in itself 
and promising him lasting renown ? Theerection of no 
institution, the endowment of no foundation at home, 

can compare in object and result with this exploration 

of Corinth by the American school at Athens. -It will 
be a service rendered to every branch of science; it will 
be an achievement known to and diseussed by the 
whole world, it will be the resuscitation of the lumen 
totinus Grecie. The name of the Mwecenas who confers 
this benefit on science and civilization will ever remain 
connected with the imperishable fame of Corinth; while 
his munificenee will add to the honor and prestige of 
America,—J, Gennadius, in The Forum. 


AN INTERESTING MONSTER. 
By CHARLES STEWART, F.R.S., in The Lancet. 


THROUGH the kindness of Mr. Peter Taylor, of Man 
chester, | have had an opportunity of examining the 
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the genito-urinary 


eresting case 
maiformation 
canal and 


anatomy of 
monstrosity 
part of the alimentary 
organs of the right side 
The alimentary canal is normal to a point 210 mm. 
from the anus ; the small intestine here bifureates, both 
divisions having an ileo-ceeal valve at 30 mm. from 
the point of bifureation. The large intestine and e#cum 
of the left side are normal; the large intestine of the 
right is nearly twice the diameter of the left and with 
a cecum making only one turn ; it terminates abruptly 
in a solid cord 20 mim. long that is continuous with the 
apex of the bladder of the parasite. 
The left kidney is normal in position and with a 








Rectum 


REPRESENTING THE VISCERA OF 


THE MONSTER. 
R. K. and L. K.. right and left kidney respectively ; 
R. T. and L. T., right and left testicle respectively ; 
P. Parasite, penis of parasite; P. Host, penis of 
host. One-half natural size. 


DIAGRAM 


ureter opening into the bladder in the usual way. The 
left testicle was in the canal; its vas deferens was nor- 
mal. The right kidney is more rounded than the left, 
its posterior border being on a level with the anterior 
of the left. It has two ureters 34 mm. long that open 
close together on the right side of the small bladder of 
the parasite. The right testicle of the parasite is small, 
its duct opening into the apex of the bladder. The 
left is of about the same size as the single testicle (left) 
of the host ; its duct opens into the urethra. The penis 
of the parasite is short and has a distinct urethral 
opening and os penis. There was no trace of female 
organs. A large artery that supplies the parasite and 
sends a small vessel to the right kidney is given off 
close to the origin of the superior mesenteric. 

An ischium and ilium were present on the left side 
of the parasite with an acetabulum in the usual posi- 
tion, but on the right the ilium is alone present. 

A cycle path will be constructed from Graz (Styria) 
to Trieste (on the Adriatic), a distance of about 125 
miles. The path will be 3 feet 344 inches wide.—Le 
Chasseur Frangais. 





Recent Books. 


By E. B. Wien. ame, 


Cyanide Processes, 

pages. New York 
Cycle Building and Repatring. With pbumerous ep 

ings and diagrams. Edited by Paul Hasiuck. (Work aad- 

books.) I6mo, cloth. 159 pages. Fully wausteates. be mr 
‘ * ° . . 

Dies and Die ‘Making. By J. L. Lucas, 8v0, cloth. 
pages, Profusely illustrated. 1897 5° 
Drawing. Architectural Drawing for Mechanics. 
Hicks. A comprehensive treatise on Architectural Drawing rae 
Building Mechanics, showing the learner how to proceed gee th 

step in every detail of the work. Square l2mo, cloth, % ner 
illustrations. New York, 1807 

Drawing. Introductory Course in Mechanical eater ps 

C. Tracy. With chapter on Perspective. . Lockw 
8 o, cloth. 97 poses. 
plutes. New York, 1808 

Dynamos and Electric Motors, How to Make and Run 
Them. With numerous Engravings and Diagrams. Edited by — 
N. Hasluck. (Work Handbooks.) 1l6mo, cloth. 159 pages, full 
illustrated. London, 1897 

Dynamos, Practical Calculations of Dynamo Electric Ma- 
chines. By A. E. Wiener. 8vo, cloth. 65) pages. New York, = 

$2 50 


cloth. 116 
-$1 oy. 


100 
= 


E. 
Illustrations in the text and 8 full e 
$2 00 


Electricity. Arithmetic of - ee 

138 pages. Lllustrated. 12mo, cloth 
Electricity. Coil and Current; or, the Triumphs of Electricity. 
By Henry Frith and ceoveey Rawson. 12mo, cloth, gilt, 320 wr 
London and New York, 1896.... 125 
Electricity. Dynamo Misctric Machinery. Manual for S8tu- 
dents of Electro-T. chnics. By Silvanus P. Thompson. Sixth 
edition, including the Supplement “ Latest Dynamo Electric Ma- 
2 volumes. 8vo, cloth. Illustrated. London and New 
..$6 00 


wd T. O’Conor Sloane. 
$1 00 


chines.” 2 
York, 1807 
Electricity. Fun with Electricity. Containing ‘sixty Experi- 
ments in Frictional Electricity, for Boysand Girls Arranged to 
amuse and instruct. By T. . St. John. Complete apparatus ac- 
companying. The book contains 38 illustrations. 55 pages. is 
placed ina box with — apparatus for as the ex- 
periments. New York, 1897... $0 75 
Electricity, How to Bec ome a Successful Electrici ian. 
O’Conor Sloane. 189 pags. Illustrated. 12mo, cloth 
Electricity, Induction Coil ip Practical Work, 
Roentgcn X Rays. By Lewis J. Wright 12mo, cloth. 
tions. 172 pages. London and New York, 1897.. 
Electricity. Dictionary of Electrical Words. Terms and 
Phrases. By Edwin J. Houston. Fourth edition, bringing the work | ° 
down to 1898. 8vo, cloth. 990 pages. Illustrated. New York. 
$7 00 


By T. 
.$1 00 


including 
72 illustra- 


Electricity, The Motor Engineer's and El ctrical Workers’ 
Hand Book. By Wm. Lintern, 16mo, cloth. Pocket form. 160 
pages. Illustrated, 1898 $1 0 

Electricity, Standard Electric al Dictionary. By T. O'Conor 
Sloane. An entirely new edition, brought up to date and greatly 
enlarged. Complete, concise, convenient. 682 pages. 373 illustra- 
tions. 8vo, cloth. New York, 1897 . $3 00 


Electricity Simplified, By T. O'Conor Sloane. 


12mo, cloth. 
158 pages. Fully illustrated... . $1 00 


Our large Catalogue of American and Foreign Scien- 
tific and Technical Books, embracing more than Fifty 
different subjects, and containing 116 pages, will be 
mailed, free, to any address in the world. 

Any of the foregoing Books mailed, on receipt of 
price,to any address. Remit by Draft, Postal Note, 
Check, or Money Order, to order of 


MUNN & CO. 
361 Broaoway, New YORK. 


MAGIC 


Stage Illusions and Scientific Diversions, Including Trick 
Photography. 
By ALBERT A. HOPKINS, 


* Scientific American Cyclopedia of Receipt 
Queries,” etc. 














, Notes and 





Editor of the ‘ 


This unique work appeals to the professional and the amateur alike, 
and will prove a welcome addition to any library. The illusions are illus- 
trated by the highest class of engravings. 
> Great attention is paid to the exposés of 
large and important illusions; these have 
f been in many cases furnished by the presti- 
digitateurs themselves. Some of the most 
important tricks of Robert Houdin, Bautier 
de Kolta, Heller, and Herrmann are ex- 
ylained. Conjuring is not neglected, a se- 
fe ction of some of the best known of these 
tricks having been made. Fire-eaters, 
sword-swallowers, ventriloquists, shadow: 
graphists, all come in for a share of atten- 
tion, while the chapter on “ Mental Magic” 
describes simple means of performing sec- 
ond-sight. 

Such entertainments as cycloramas, fire- 
works, etc., are also treated, and all well 
illustrated with original engravings. Auto- 
mata and curious toys are then described. 

This work is acknowledged by the Pree 
fession to be 


THE STANDARD WORK ON MAGIC. 


The section devoted to Photographie Di- 
versions is very complete, giving the meth- 
od of producing astonishing trick photo- 
graphs. The method of taking and project- 
ing moving photographs is described in de- 
tail—the vitascope, the cinematograph, the 
mutoscope, and the mutograph being fully 
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sent free to all on application. 


MUNN & CO., Publishers, 
361 Broadway, New York City. 


BUILDING EDITION 


OF THE 
SCIENTIFIC AMERICAN. 


Those who contemplate building should not fail to 
subscribe. 


ONLY $2.50 A YEAR. 





Broadway, New York. 








Semi-annual bound volumes $2.00 each, yearly 
bound volumes $3.50 each, prepaid by mail. 
Each number contains elevations and plans of : 


variety of country houses; also a handsome 
COLORED 
MUNN & 7 2 Se, 361 


PLATE. 


ener Bi: Ht New York. 


DATENTS! 


MESSKS. MUNN & CO., in connection with the publica- 
tion of the SCIENTIFIC AMERICAN, continue to examine 
wenprovementa, and to act as Solicitors of Patents for In- 


ventors. 
In this line of business they have had fifty years’ enpatnes, and now 
have wn facthties for the preparation fae ’atent Drawings, Speciti- 
cations, and the prosecution of Applications for Patents in the United 

States, Canada, and Foreign Countries. Messrs. Munn & Co. also attend ‘v 
the preparation of Caveats, Copyrights for Books, Trade Marks, Reissues, 
Assignments, and Reports on nfringements of Patents. All business in- 
trusted to them is done with special care and promptness. on very reaso!i- 
able terms. 

A pamphlet sent free of charge, on application, contaming full informa- 
tion about Patents and how to procure them ; directions concerning Trae 
Marks, Copyrights, Designs, Patents, A peals, Reissues, Infringemen's, 
Assignments, ected Cases, Hints on the Sale of Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Patent Laws showing 
the cost and method of securing patents in all the principal countries of 


the world. 
MUNN & CO., Solicitors of Patents, 
roadway, New Yo 





BRANCH OFFICES.—No. 625 F Street, Washington, D.C. 
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